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HCJ’IL OCBOCHUA ITUCHUIIJINHBI

Henabo u3ydyeHusi TUCHUMJIMHBI SBISETCS (OPMHUPOBAHUE Y CTYICHTOB IMPEACTaBICHUM,
3HAHWW, YMCHHI W HABBIKOB B OOJACTH OCHOBBI TEOPHH M METOIOB aHAM3a HEUTPOHHO-SIICPHBIX
MPOLIECCOB, MPOTEKAIOIIUX B SICPHBIX PEAKTOPAX.

3agaumn u3ydeHus AUCHUNIHHBI:

- TOJIyYCHHE CTYACHTaMU 3HAHUN IO OCHOBHBIM BOINpOCaM (PU3UUECKOW TEOpPHH SIEPHBIX
peakTopoB  (TeopHsl KPUTHUECKUX pa3MEpoB, TEOpUs TEeTepPOreHHOr0 peakTopa, (u3MKa
HECTAIIMOHAPHBIX MPOLIECCOB B S/IEPHBIX PEAKTOPax);

- O3HAaKOMJIEHHE C MeToJaMu (PU3UYECKOro pacuera SJIEPHBIX PEAKTOPOB pa3HbIX THIIOB,
(U3HUYECKOTO PEaKTOPHOTO IKCIEPUMEHTA.

,HI/ICHI/IHJ'II/IH& H3y4acTCA B COOTBCTCTBUU C HpO(i)eCCI/IOHaJ'IBHI)IMI/I CTaHAapTaMu:

- 24.032. CnenuaiucT B 00JaCTH TETUIODHEPTETUKH (PEaKTOPHOE OTICIICHHE);

-24.033. CnenuaaucT B 00JIACTH KOHTPOJIBHO-U3MEPUTEILHBIX IMPUOOPOB M aBTOMATHKHU
ATOMHOM CTaHIIUU.

Mecto nucuuiinHbl B ctpykrype OOII BO

N3ydyenne aucuumiauHel «®Pu3MKa SIEPHBIX PEAKTOPOB» TPeOYyeT OCHOBHBIX KOMIETEHIIMMH,
3HaHWI, yMEHUH 1 HABBIKOB 00YyYaromerocsi, ChoOpMUPOBABIIUXCSA TPU 00YISHUH IO AUCHIUTUINHAM:

—  Teopus nepeHoca HEUTPOHOB;

—  spaepHas (QU3HKa;

—  YpaBHEHHUS MaTeMaTHUECKOW (DU3UKH;
— TMUHEeWHas anreopa.

B xone uzyuenust nuctumiinHbl «Pu3nKa SAEpHbIX pEaKTOPOBY» 00YYAIOIIUICS MOTy4aeT 3HaAHUS,
YMEHUSI ¥ HaBBIKM JUIS YCHENIHOTO W3Y4YCHHUS CIEAYIOIMX TUCHUIUIMH: «J{MHAMUKa sIepHBIX
PEAKTOPOBY; «SnepHBIE DJHEPTETUYECKUE PEAKTOPHI.

OO6oOuieHHble  TPyAOBbIE  (YHKIMH, KOTOPBIE CMOXET TIOJHOCTbIO MJIM  YacCTUYHO
MIPOAEMOHCTPUPOBATH CTYJIEHT ITPH OCBOEHUH JAHHOM TUCLMIUIMHBIL:

— B COOTBETCTBMM € HpodeccHOHaIbHBIM cTangapToM «24.032. Cneuumanuct B 006jacTu
TEIUIO3HEpreTUKH (peakTopHoe otaeneHue)»: B/01.7. OOecneueHue B3auMOJEHCTBUS B Ipoliecce
WHXEHEPHO-TEXHUUECKON  MOAJNEpKKM  TIpU  OKCIUIyaTalldd  pEaKTOPHOTO  00OpYAOBaHMS,
TEXHOJIOTUYECKUX CUCTEM, OCHOBHBIX (DOH/I0B peakTopHOro otaeiaeHus ADC;

— B COOTBETCTBUU C HpodeccuoHanbHbM cTangaproM «24.033. Cneuumanuct B 005acTu
KOHTPOJIbHO-U3MEPUTENBHBIX MPUOOPOB U aBTOMATUKH aToMHOM ctanummy»: C/01.7. Opranuzanus u
KOHTPOJIb BBITIOJHEHUS POU3BOJICTBEHHBIM MOApa3/ieieHHeM paboT 1Mo 00eCHeueHHI0 dKCILTyaTalluu
CH, CA u annapatypsl CY3 na AC.

Komnerenuuun oOyuyawmerocs, (opmMupyembie B pe3yJbTaTe OCBOEHHS
JAUCIHUTIIUHBI

B mporecce ocBoeHus aHHOW AMCHUIUIMHBI Y CTyJAeHTa (OPMHUPYIOTCS CIEAYIOIINe
KOMITETEHITNH:
oOmenpodeccuoHaIbHbIC

Kon
HanmenoBanue
KOMIIETEH WHanuKaTopsl JOCTHKEHHUS KOMIIETEHIH
KOMITETEHITHH
UH
OIIK-1 Criocob6en ucnonb3oBath | 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI €CTECTBEHHOHAYYHBIX




(u SIDY).

YCTAHOBKAaxX U Ha

ATOMHBIX CTAaHIIHAX.

0a30Bble 3HAHUS JUCLUIUINH; OCHOBHBIE MaTEMaTHYECKHUE 3aKOHBI;
€CTECTBEHHOHAYUYHBIX OCHOBHBIE (PU3HUECKHUE SBICHUS, IPOIIECCHI, 3aKOHBI 1
JUCLIUILINH B IPaHULbI UX
npodeccuoHaIbLHON MIPUMEHUMOCTH; CYIIHOCTh OCHOBHBIX XUMHUYECKUX
JESATEIIBHOCTH, IPUMEHATh | 3aKOHOB U SIBJICHUI; METOABI MATEMATHYECKOTO
METO/Ibl MATEMATHUYECKOIO | MOJAEIUPOBAHUS, TEOPETUUECKOTO U
aHaJIn3a U 9KCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUS
MOJEIUPOBaHHUS, V-OIIK-1 YMeTh: BBISIBISTH €CTECTBEHHOHAYUHYIO
TEOPETUYECKOI0 U CYIIHOCTb ITP0O0JIEM, BO3HUKAIOIINUX B XOJI€
AKCIIEPUMEHTAIBHOTO npoeCCUOHATTLHON IEATENbHOCTH, IPUBIICKATH JUIS UX
VCCIICJOBAHMUS peLeHHs] COOTBETCTBYIOIUHN (PU3UKO-MaTEMaTHUYECKUI
anmnapar
B-OIIK-1 Bnagers: MaTeMaTH4YECKUM amnapaTomM
U1 pa3pabOTKH MO/IETIeH IPOIIECCOB U SBJICHUH,
peleHusl MPaKTUYECKUX 3a1a4 Npo(ecCHOHaNbHOM
JeSTeIbHOCTH; HaBbIKaMU UCIIOJIb30BaHUSI OCHOBHBIX
o01edu3nyecKiX 3aKOHOB U IPUHLIUIIOB
npodeccuoHaIbHbIE
3agaun
. Konn
npoQeCCHOHAIBHON OOBbexT numm Nuaukatopel 1OCTHXKEHUS
JEATEIIBHOCTH 001acTh 3HAHUS HAnMEHOBATHC KOMIIETCHIINH
KOMIIETEHIIUH
(L)
Amnanu3s npoueccoB | CoBpeMeHHas [TK-9 Cnocoben 3-1IK-9 3natp npaBuna u
B SIJICPHBIX JEKTPOHHAs AHAIU3UPOBATH HOpPMBI B aTOMHOM 3HEPIeTUKE,
JHEPreTHYECKUX CXEMOTEXHUKA, HEHUTPOHHO- KpUTEpHH Y3PPEKTUBHOMN U
YCTaHOBKAX C AJIEKTPOHHbBIE ¢duznueckue, 6e3omacHoit paboTsl AJY;
1eNIbI0 00eCTIeUeHNs | CUCTeMBI iAepHbIX | TexHonorndeckue | Y-ITIK-9 ymers ananusupoBathb
ux 3QPeKTUBHON U | U PU3NYECKUX IIPOLIECCHl U HEHUTPOHHO-(U3NUECKUE,
6e3omacHoi YCTaHOBOK, AJITOPUTMBI TEXHOJOTMYECKHE MTPOLIECCH] U
paboThI; CHUCTEMbI KOHTPOJIS, AJITOPUTMBI KOHTPOJIA,
o0ecrieueHue aBTOMATHU3UPOBAHH | YIPABJIEHUS U yIpaBIEHUS U 3auThl S0V
AJIEPHOU U Or'0 yIpaBJIEHUS 3anuThl A2V ¢ B-IIK-9 Bnanets MmeTogamu
pasgranuoOHHON AJIEPHO - LENBIO aHaJIN3a HEUTPOHHO-
0e30macHOCTH MpU | GUBHUECKUMU obecrieueHust ux (buU3MIeCcKux 1
DKCIUTyaTaluu YCTaHOBKaMH. 3 dEeKTUBHON U TEXHOJOTMYECKUX TPOLIECCOB B
AJIEPHBIX SnepHbie, Oe3omacHoi ADY.
DHEPreTUUECKUX XUMHYECKHE U paboThI
YCTaHOBOK, a TAK)KE | TEIUIOBbIE
npu oOpalIeHNH C IIPOLIECCHI,
SJIEPHBIM TOIUIMBOM | IPOTEKAIOIIUE B
Y PaJUOAKTUBHBIMU | SIAEPHBIX
orxogamu Ha ADC | SJHEpreTH4eCcKnx




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasiienue/ Co3nanue Hcnonb3oBanue BosJiieyenue B
neJin ycJ10BMi, BOCIIUTATEJIbHOIO TMOTEHIHAJIA | PA3HOIIAHOBYIO
o0ecreyuBaOIIUX | Y4eOHBIX IHCIUIIINH BHey4eOHYI0
e TeJIbHOCTh
IIpodeccuonans | - GopMupoBanue Hcnons3zoBanue 1.Opranuzanus
HO€ M TPY/I0BOe | INIyOOKOTO BOCIIMTATEIBHOIO IOTEHIINAJIA Hay4yHO-
BOCIIUTAHHE IIOHVMAaHHUS JUCUHUTIIINH MPAKTUYECKHUX
COLIMAJILHOM POJIM | €CTECTBEHHOHAYYHOI'O U KOH(EpeHIIUN U
npocdeccun, obuienpodeccuoHaIbHOro BCTpEY C BEAYIIUMHU
MO3UTUBHOU U MOMAYJIS JJIST: crenualncTaMu
AKTUBHOMN - (opmupoBaHUS TO3UTUBHOTO OpeIpUsITHI Topoa
YCTaHOBKH Ha OTHOUICHHUS K podeccuu U BeTepaHaMu
LEHHOCTH UHXXeHepa (KOHCTPYKTOpa, aTOMHOMW OTpacJu.
n30paHHOM TEXHOJIOTa), MOHUMAaHUs €€ 2. Opranu3zanus u
CHEUAJIbHOCTH, COLIMAJILHOW 3HAYUMOCTHU U POJIM | [IPOBEJICHUE
OTBETCTBEHHOT'O B 00IIIECTBE, CTPEMIICHUS PEeIMETHBIX
OTHOILICHHUS K cle10BaTh HOPMaM OJIUMITNAJ U y4acTHe
npoecCHOoHaNBHO | MPOQPECCUOHANBHON ITUKH B KOHKYpCax
i 1edTenbHOCTH, IIOCPEACTBOM KOHTEKCTHOTO npo¢eCcCHOHATHLHOTO
Tpyny (B14) 00y4deHus, peleHus MPaKTUKO- MacTepCTBa.
OPUEHTUPOBAHHBIX 3.Yuacrue B
CUTYallMOHHBIX 33/1a4. €XKETOJIHBIX aKIUAX
- opMUpOBaHUS YCTOMUYHUBOTO CTYJICHUECKHUX
uHTEpeca K mpodeccunoHanbHOMI CTPOUTENBHBIX
JeSITeTbHOCTH, CIIOCOOHOCTH OTpSII0B
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICJIUTh, TOHUMATh 3HAYUMOCTh
npodeccuu mocpeicTBOM
OCO3HAHHOT'O BBIOOpa TEMaTUKHU
MIPOEKTOB, BHIMIOJHEHUS TPOEKTOB
C TIOCJIeyrOIIeH TyOIuIHOM
MIpPE3EeHTAlNEN pe3yIbTaToB, B
TOM 4HCJIe 000CHOBaHUEM HX
COLMAJIBHOW U MPAKTUYECKOMN
3HAYUMOCTH;
- (hopmupoBaHUST HABBIKOB
KOMaHAHON paboThI, B TOM UHUCIIE
peanu3aluuy pazIudHbIX
IIPOEKTHBIX poJjelt (muep,
WCIIOJIHUTEIIb, aHAJTUTHUK U TIP.)
MOCPEJICTBOM BBITIOJTHCHHS
COBMECTHBIX NMPOEKTOB.
IIpodeccuonans | - GopMupoBanue Hcnons3oBanue 1.Opranuzanus
HO€ M TPY/I0BO€ | IICUXOJOTUYECKOH | BOCIIMTATENbHOIO OTEHIIMANA Hay4HO-
BOCIIMTAHHE TOTOBHOCTH K JACITATIITAH MPaAKTHYECKUX
npodeccuoHansHO | 00menpodeccnoOHaTBEHOTO KOH(pEepeHIIUl U
1 1eATeTbHOCTY IO | MOZYJIS IS BCTPEY C BEAYITUMHU
n30paHHOM - opmupoBaHUS YCTOMYUBOTO crieluaIucTaMu
npodeccuu (B15) | unrepeca k npodeccuoHaIbHON MpEANPUATHI TOpoaa

ACATCIIbHOCTH, HOTpe6HOCTI/I B

1 BCTCpaHaAMU




JOCTY)KEHUH pe3yibTara,
NOHUMaHMS ()YHKIIMOHATBHBIX
00s13aHHOCTEH U 3a7a4 H30paHHOU
podecCHOHATBLHOM
JeSITeIIbHOCTH, YYBCTBA
npodecCHOHATLHOM
OTBETCTBEHHOCTH Yepe3
BBITIOJTHEHHE YU€OHBIX, B TOM
YHCIIe NMPAKTUYCCKHUX 3a/IaHU,
TpeOYIOIIMX CTPOroro
COOJTIOJICHHSI TIPABHJT TEXHUKH
0€3011acCHOCTH U UHCTPYKLUH 1O
pabote ¢ 000pyI0BaHUEM B
pamMKax J1abopaTOpHOTO
NPaKTUKYMA.

aTOMHOMW OTpacu.

2. Opranu3zanus u
IIPOBEJICHHE
PEIMETHBIX
OJIUMITUAJ U y4acTHe
B KOHKYypCax
pohecCuoHaTBLHOTO
MacTepCTBa.
3.YyacTue B
€KETOHBIX aKIUIX
CTYJEHUYECKHX
CTPOUTETBHBIX

OTPSIOB

Crpykrypa u coaepkaHue y4eOHOU IMCHUTIHUHBI
I[I/ICI_II/IHJ'II/IHB. npenoaacTes CTyAC€HTaM B 7-oMm CEMCCTPEC. O6ma51 TPYAOCMKOCTb AUCHUIIJIMHBI

cocTaBsieT 3 3aueTHBIX enuHHIEI, 108 ak. gaca.
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1 duznyeckas KJaccupUKaAnHUA - YO 20
AICPHBIX PEAKTOPOB M HEHTPOHHbLIN
UK
1 | Benenue. 4 2 - 2
2 | SlmepHBIi  peakTOp ~ KaK ~ MCTOYHMK| 6 2 - 2 2
DHEPTOBBIICIICHUS
3 | ®usnueckue  CBOWCTBA  pEaKTOPHBIX| 6 2 - 2 2
MaTepHaJoB U Cpejl
4 | HelTpOHHBIN UK B TEIUIOBOM sepHOM| 6 2 - 2 2
peaktope
2 Teopusi KpUTHYECKUX Pa3MePOB H YO 20
3J1eMEeHThI TEOPUHU PelleTKH
5 |['oMoOreHHBI AIEPHBII peakTop Kak 4 2 - - 2
MCXO/IHAsl MOJIEIb s pacyeTa
TeTEPOTeHHOTO SIEPHOTO PeaKkTopa
6 |YcnoBue KpUTUYHOCTH IJISI TOMOT€HHOTO 6 2 - 2 2
SJICPHOTO peaKkTopa 6e3 oTpakaTes.
Kputnueckue pa3mepsl TOMOTEHHBIX
TOJIBIX PEAKTOPOB Pa3IMYHON T€OMETPUN
7 |I'oMOreHHBI! peakTop ¢ OTpakaTeseM B 6 2 - 2 2




OJTHOTPYIITIOBOM MPUOITNKCHHH.
DKBUBAJICHTHBIN PEAKTOP

I'oMOreHHsIi peakTop ¢ OTpaxkaTesieM B
JBYXTPYIIIOBOM IPUOIMKEHUH, METOIbI
BbIpaBHUBAHUS 1IOJIA SHCPIrOBBIACIICHUS B
AKTUBHOM 30HE SIEPHOTO PEaKTOpa

OcHOBBI METO/Ia BEPOSITHOCTH TIEPBBIX
cronkHoBenuil (BIIC). Pacuer
KO2(pPUITMEHTOB U TapaMeTPOB

10

Heittponnodusuyeckue mpoueccsl B
SIICPHBIX peaKkTopax

Temneparypubie 3pQeKTbl B SISPHBIX
peakTopax

YO

11

DddeKThl peakTHBHOCTH

12

Beiropanue 1 BOCIpOM3BOACTBO SIIEPHOTO
TOIINBA

13

0COOEHHOCTH
HEPIreTUUECKUX
PEaKTOpOB. HetiTponHo-dusuueckue
0COOEHHOCTH BOJIO-TPa(UTOBBIX
JHEPreTHYECKHUX PEaKTOPOB

HetitponHo-dusnueckue
BOJIO-BOJSTHBIX

14

HeiitponHo-¢pusunueckue 0COOEHHOCTH
ra3orpaduToBbIX IHEPreTUYEeCKUX
pEeaKTopoB. Heiitponno-dusmnueckue
OCOOCHHOCTH PEaKTOpOB Ha OBICTPBIX
Heiitponax. OcobenHoctd pabOTHl  Ha

MOKC-tomnuse

15

[IlnakoBaHHMEe U OTpaBJICHUE SIJIEPHOTO
peaktopa. HecrannonapHoe oTpaBieHuUE
(mepeoTpaBieHue) SAAECPHOIO  peakTopa
KCEHOHOM. OtpaBnenne ATEPHOTO
peakTopa camapuem-149

16

20

DK3aMeH

40

UTOIoO

108/16

32

32/16

44

100

Coaep:xaHue JIEKIMOHHOIO Kypca

TeMmpbl JIeKIHUH.

Bomnpocel, oTpadarbiBaeMble Ha JIEKIIMU

Bcero
4acoB

Yyeono-

METOANYECKOC

ob0ecreuenue

1

3

BBenenune. MecTo QUCHUIUIMHBI CpPEeAM CHEUUATBHBIX AUCIUIUIMH
crenmanbHocT ADC. Crpykrypa kypca. Kypc «Teopus mepenoca
HEHUTPOHOB» Kak TeopeTudeckas 0aza (pU3MKU SACPHBIX PEAKTOPOB.
IToBTOpeHwue.
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SAnepHblii peakTOp KaK MCTOYHMK 3JHEProBblaejeHusl. SnepHas
DHEPreTUKA: COBPEMEHHOE COCTOSIHUE M TEHICHLUM  Pa3BUTHSL.
[TpoOnembr  simepHoii  sHepreTukd. ChIpbeBble  (BOCIPOU3BOISIIEE,
MOPOTOBBIMM,  JIETIMMbIE) HYKIMIbL. TOIUIMBHBIE WM  JENSIIUECS
HYKJIMIbl. MexaHu3M o0pa3oBaHHsl TeIUla B SIEPHOM PEaKTope.
[puHIMOBl paboOTbl W BO3MOXKHBIC COCTABJISIONIME AKTUBHOW 30HBI
snepHoro  peaktopa (SIP). Knaccubukamus AP mo  pazmuuHbIM
napamerpaMm, knaccudukamus SIP MAIATD. Opno-, 1ByX- H
TpexKoHTypHBIe ADC 1 BX 0COOCHHOCTH. YeThIpe YCIOBHBIX ITOKOJICHHS
SJICPHBIX PEAKTOPOB. TeHAEHIIMN pa3BUTHs B peakTopocTpoeHuu. HoBbie
IIPOEKTHI SICPHBIX PEAKTOPOB. Y PAHOBBINA U TOPUEBBIN TOIUIMBHBIA LIUKIL.

1-4

du3nyeckue CBOICTBA PEAKTOPHBIX MAaTepPHATIOB U  Cpel.
He#TpoHHO-(hM3NYECKHE XapaKTEePUCTHKH TOIUIMBHBIX U CBHIPHEBBIX
nykinuaoB (U-233, U-235, U-238, Th-232, Pu-239, Pu-240, Pu-241,
Pu-242).  MOKC-tommuBo.  HeitponHo-pu3nueckre  CBOWCTBA
nortorureneit (B-10, Gd-157, Xe-135, Sm-149, Eu, Er). TpeboBanus,
NPEIbSBIISIEMbIC K 3aMEIITUTEIISAM, U HEHTPOHHO-(DU3UYECKHE U JIPYTHE
cBorctBa 3amemutenein (H20, D20, C, Be, BeO). [ocrouncrsa u
HEJOCTAaTKU IPUMEHSAEMBIX 3ameumreneid. Heynpyroe paccesHue Ha
sapax Cpedbl M €ro IMOpOroBeld  xapaktep. TpeOoBaHus,
NPEIbABISEMBbIE K TEIUIOHOCHTEISIM, W HEUTPOHHO-(PU3NYCCKUEC H
npyrue cBoiictBa Ttersionocuteneit (H20, D20, Na, K, Li, Pb+Bi,
CO2, Ar, He, N, Bo3ayx). JlocToMHCTBa M HENOCTATKH MPUMEHSIEMBIX
TETUIOHOCUTEJICH.

1-4

HelTpOHHBINH LMK B TENJOBOM siiepHOM peakTope. HeliTpoHHBIHI
LUK B TEIUIOBOM SIEPHOM peakTope. Bpemsi 3ameuieHus U Bpems
muddy3un HeHTpoHOB. Bpemst sxn3HM nokoneHusi. Du3ndecKkuii CMBICT
u 3HaueHue (s BBOP-1000) wHoxwuteneit dopmynsr  4-x
COMHOXMUTENEH. YTeuka HEHTpOHOB. BeposTHOCTh n30exkaTh yTEeUKU
npu 3aMe/UIeHHd. BeposTHocTh u30exarh yredku mpu auddysuu.
bananc HeWTpoHOB. D¢ GEeKTUBHBIA KOIPPHUIMEHT pPa3MHOKEHUS
HEHUTPOHOB is OECKOHEYHOW M KOHEUHOH cpeln. PeakTHBHOCTS.
EnuHuIbl N13MEpEHUsT PEaKTUBHOCTHU. BilMsiHuE W3MEHEHUS JTMHEMHBIX
pa3MepoB TOMOTEHHOI'O SIICPHOTO peakTopa Ha K,y U PEaKTUBHOCTH
(kauecTBEHHOE OOBSICHEHNE).

1-4

I'oMOreHHbIN SIACPHBIA pPeakTop Kak HCXO0AHAs MOAeJb I
pacyera  reTeporeHHOro  saepHoro peaxkropa. Iomo- u
reTeporeHHbll sepHblil peaktop. Koadduuuentsr popmynsl yeTbipex
COMHOJKHTENIEH JUIsI TOMO- W TE€TEPOreHHOrO SAECPHOIO peakTopa.
Pacuer roMoreHM3MpOBaHHBIX SIAEPHBIX KOHILIEHTpAalMii B s4YEHKe
(romorenmsanus sueiiku). KospduuueHT ucnonab3oBaHUS TEIIOBBIX|
HEUTPOHOB UIsI TOMO- M rereporeHHoro fP. ®dakrop mnpowurpslia.
BepositHocTh M30€XaTh PE30HAHCHOTO 3axBaTa Ha ypaHe-238 s
roMo- ¥ reTeporeHHoro SIP. D¢ ¢exTHBHBIN U NCTUHHBIA PE30HAHCHBIH
WMHTETpaJl TOIJomeHusl. BepoaTHOCTh M30€XaTh PE30HAHCHOIO
3axBaTa Ha ypaHe-238 ains romo- u rereporenHoro S1P. DddexTuBHbIN
W WCTUHHBIA pPE30HAHCHBIM uWHTerpan mnoryonieHus.  dakrtop
CaMOAPKPaHUPOBaHMs. 3aBUCUMOCTH ¢ U O OT auaMerpa TOIUIMBHOM
TabyeTku (THMa peakTopa — roMmo-rerepo). Kputepun romMoreHHoOCTH
(rereporennoctn). dusznyeckre 0COOEHHOCTH T€TEPOTeHHBIX SIEPHBIX
peakTopoB. BnusiHuE COOTHOUIEHHS «3aMeJIUTENb-TOIUIUBOY» (BOJO-
YPaHOBOT'0) COOTHOILIICHHS HA BHEIIHUI U BHYTPEHHUH OJIOK-3PPEeKTH
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u Ha DG EeKTUBHBIN KOI(PPHUIIMEHT pa3MHOXKECHHUS HEUTPOHOB B
sIepHOM  peakTope. KoONWYecTBEHHBIE  XapaKTEPUCTHUKH  OJOK-
ahdexTos.

Ycii0BHe KPUTHYHOCTH /ISl TOMOT€HHOI0 SIIEPHOI0 peakropa 0e3
orpaxkartensi. Kpurnuyeckme pa3mepbl TOMOTeHHBIX TOJIbIX
peakTopoB pa3iM4Hoii reomerpun OO0IIas METOIMKA peHIeHus 1ud.
ypaBHeHUA aAuPy3un AJii aKTUBHOM 30HBI SIIEPHOTO pPEAKTOpA.
Pemenue BosmHOBoro ypaBHeHus (3agmada Iltypma-JInyBuiis).
MatepuanbHblii U T€OMETPUUYECKUN MapamMeTpbl U MX BEITUYMHBI, HX
COOTHOLLIEHUE B PEAKTOpE. YCIOBUE KPUTHUUHOCTHU ISl TOMOI€HHOIO
TOJIOTO SIIEPHOTO PEeaKTOpa KOHEYHBIX pa3MepoB., 2 yac. Kputuueckue
pa3Mepbl TOMOT€HHBIX TOJIBIX PEAKTOPOB PA3JIMYHONW I€OMETPUH, UX
FeOMETPUUYECKHUE TMapaMeTphbl, paclpeiesieHue IUIOTHOCTH MOTOKa
HEUTpOoHOB  (TyacThHa, cdepa, NapaUieNenunen,  LHIAHAD).
Kputnueckass wMacca ¥ KPUTHYECKHH 00beM. MUHHMMAaJIbHBIN
KpUTOOBEM TOMOTI€HHOI'O TOJIOIO PEaKTOpa pPa3iMYHON TIeOMETPHH.
KoadduimenTsl HepaBHOMEPHOCTH HEHUTPOHHOTO MOTOKa  (IOJIs
SHEPIrOBbIACIICHUS) JUIsI TOMOIEHHOTO TIOJIOTO PEAaKTOpa KOHEYHBIX
pa3MepoB pa3IUYHON TeoMeTpuu (IJIacTHHA, cdepa, Mapaielenumnes,
HAJTUHD).

I"'oMOreHHBIH peakTop ¢ 0TpakaTeaeM B OJHOIPYIIIOBOM
NpuodINKeHNH. JKBUBAJIECHTHBIN peakTop. YTeuka HEUTPOHOB.
DyHKIMM OTpaXkaTelsd. |'OMOreHHBbIN PEakTop ¢ OTpaXkaTejaeM B
OJIHOTPYIIIOBOM MPUOIMKEHUH. | paHUUHBIE U KpaeBbl€ YCIOBUS.
MeTouKa MOJIy4eHUs yCI0BUS KPUTUYHOCTU B OJTHOTPYIIIIOBOM
npuOmkeHnu. TOHKUN U TOJNCTBIN OTpa)kaTeslb, 0ECKOHEYHO TOJCTHIN
oTpaxkaTeinb. DpQeKkTuBHas 1006aBKa oTpaxaress. | oMoreHHbIi
PEaKTOp B OJHOTPYIIIIOBOM MPUOIMKEHUH B BUJIE IIIIACTUHBI C
oTpakaTeJieM U LMJIUH/Apa ¢ O0KOBBIM (TOPLIEBBIM) OTpakaTesIEM.
OKBUBAJIEHTHBII peakTop. D PeKTUBHBIE pa3MeEpPbl AKTUBHOM 30HBI.
[TonsiTHe «O0NMBIIOro» WK «Manoro» P ¢ Touku 3peHus pa3mepoB U
BEJIMYMHBI YTEUKH HEUTPOHOB U3 aKTUBHOM 30HBI S/IEPHOTO PeaKTOpa
(kauecTBEHHOE OOBSICHEHNE).
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I'oMoreHHbIl peakTop ¢ oTpakaTejieM B ABYXIPyIIIOBOM
NPUOJIMKEHNH, METOAbl BHIDABHUBAHHUA 110JIS1 JHEProOBbIACJICHUS B
AKTHBHOMH 30HE SIICPHOI0 peaKkTopa. | OMOTeHHBIN PEaKTop ¢
OoTpakaTeJeM B IBYXTPYIIIOBOM MPUOIMKEeHUU. | paHHUHbIE U
KpaeBble yCIOBUS. MeTOMKa MOTYYEHHUS! YCIIOBHUSI KPUTUYHOCTH B
MBYXTPYIIOBOM NpUOIIKEeHUH. Pactipeenenue TemnaoBbIX HEUTPOHOB
B oTpakaresne. HepaBHOMEPHOCTH OIS S3HEPTOBBIIECICHUS U METO/IbI
BBIPABHUBAHMS I10J151 YHEPTOBBIICIICHUS B AKTUBHOM 30HE SIIEPHOTO
peaktopa. KoaddunmeHTs HepaBHOMEPHOCTH TIOJISI SHEPTOBBIJICIICHHS
B SI7IEPHOM PEaKTOPE U CIOCOOBI X yMeHbIeHUs. PU3ndeckoe
npogIMpOBaHNE B MHOTO30HHOM sIIepHOM peakTope. Kaprorpamma
TOIJIMBHOM 3arpy3KH sIAEPHOTO peaKTopa.

MeTton MHOTUX rpynn. Beibop uncna rpynn. MHororpynmnosoe
YpaBHEHHE U1 ILIOTHOCTH ITOTOKA HEUTPOHOB, CMBICII €r0 CJIAraeMbIX.
MHOrorpyImroBoe ypaBHeHHE JIJIs IJIOTHOCTH IOTOKA HEUTPOHOB U
MeTOMKa pemeHus. HopMupoBKa KOHCTAHT Ha YAENbHYIO TEILUIOBYIO
MOIIIHOCTB peakTopa. [loaroroBka rpynmnoBsIx KOHCTAaHT. DyHKIUSA
LIEHHOCTH HEUTPOHOB. MeTOA OJTHOM ¥ MHOTHUX T'PYIIIL.

MHOFOprrIHOBOG YpaBHCHHUEC IJIA HEHHOCTH, CMBICJI €T0 CJIara€MbIX U
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MeTouKa perieHus. Beidop uncna rpymnmn. Oco6eHHOCTH MOATOTOBKU
MHOTOI'PYIIOBBIX KOHCTAHT. CBEPTKAa MHOTOTPYIIOBBIX KOHCTAHT AJIs
MaJIOrPYMIOBBIX MPUOIIKEHUH.

OCHOBBI MeTO0/1a BepOSITHOCTH NepBbIX cToakHOoBeHuil (BIIC).
Pacuer ko3¢ puumeHTOB U NapaMeTPoB. [ eTepOreHHbI peakTop U
ero pusnueckue ocodennoctu. Kimaccudukanus pemerok. [Ipocras u
CJIO’KHAsl pelIeTKU. DJIeMeHTapHas sueiika Burnepa-3aitua. ¥YcnoBus
3epKabHOTO U MU Y3NOHHOTO OTPAKCHUS HA TPAHUIIAX TYCHKH.
OcnoBuble noHsATHS MeToAa BIIC. CooTHOIIEHUST MEXKTY
BEpOATHOCTSIMU. [IpocThie 1 Cl10KHBIE BEPOSATHOCTH. OCHOBHBIE
npuOIKEeHUs U fonyuieHus. TecHas U pa3peKeHHas peleTKa.
PanmonansHoe npubnmxenne Burnepa. [Tpubnmkenue bemna.
Dopmyna 3ayspa. YueT nepekpecTHOro 3¢ (hekra B TECHBIX pellieTKax.
KoaddunmenTs "3areHeHns" pemeTKy.

[IpumeneHnue MeToaa BEpOATHOCTH NepBbIX cTosikHOBeHUH (BIIC) mis
pacyera pa3nmUYHBIX penieTok. Pacuer kosddunmenra pasmMHoKeHUs
Ha ObICTpBIX HeliTpoHax MeTogoM BIIC. 3aBucHMOCTH 3TOTO
Kod((UIIMEHTA OT MAPaMETPOB PEUICTKH U €€ KOMIIOHCHTOB.
Pe3onancHoe nornomnienue B rereporeHHon cpeze. [lopepxnocTHas
OJIOKMPOBKA pe3oHaHCHOro noriouieHus. Pacuet sapdexTuBHOTO
pe3onancHoro unarerpaina meroaoM BIIC. YcnoBue skBUBaIeHTHOCTH
PE30HAHCHOT'O TIOTJIONICHUS B TETEPOTeHHON U TOMOTEHHOM cpe/iax.
OCHOBHBIE TIOJIOKEHUS U1 TEOPEMBI TEOPUU STAEPHBIX PEAKTOPOB.
Pacuer kos¢unmenTa ncnoap30BaHUS TEIIIOBBIX HEUTPOHOB B

M Py3MOHHOM MPUOIKEHUH B ABYX30HHOW U TPEX30HHOH sTUeiKax.
Meton Amyasns, benya, I'opoBuna (merox ABI'). Pacuet niunbl

g dy3un 1 Bo3pacTa HEUTPOHOB B penieTke. BiusiHue mapameTpoB
pemeTku Ha KOOQOUIIMEHT pa3MHOKEHUSI.

Temneparypubsie 3(Q¢eKTbl B siAepHBIX peakTopax. Biusxue
TeMIIepaTypbl Ha TEOMETPUUECKHE Pa3Mepbl U HEUTPOHHO-(hU3NYECKHUE
CBOWCTBAa PEAKTOPHBIX MaTepUaoB U cpeld. BiusHue u3MeHeHus
TeMIiepaTypbl Ha K03(UIMEeHTh! (GOpMYIIbl 4-X COMHOKUTENEH U Ha
YTE€UKY HEHTPOHOB U3 PEAaKTOpa — BIMSHHE W3MEHEHHs TeMIepaTypbl
Ha H(QQPEeKTUBHBIN KOAPPUIMEHT pa3sMHOXKEHHS HEUTPOHOB B
AKTHBHOM 30HE SIZIEPHOTO PEAKTOPA.

IpdexThl peakTuBHOCTH. OOpaTHBIE CBSA3U B SIIEPHOM PEAKTOPE.
O}PexT peakTUBHOCTM KaK HHTErpajibHas  XapaKTEpUCTHKA.
Koadduunent PEaKTUBHOCTH KaK nuddepeHmaIbHas
XapaKTepucTuka. TemnepaTypHblii »¢G¢deKT u TeMiepaTypHbIi
kodp¢unment peaktuBHoctd (TOP wu  TKP). Snepusiit u
wiotHocTHOM  TOP.  MomHoctHol  3ddext u  kodpduuueHT
peaktuBHoct (MOP u MKP). bapomerpuueckuii u mnapoBoit
shdextsl 1 KodpPuIMEeHTH peakTUBHOCTH. CaMoperyianupoBaHue
SJIEPHBIX peakTopoB. TpeGoBaHus siIepHOI 0€30MacCHOCTH K 3HAKY U
BennurnHaM (cootHouenuto) TOP u MOP, TKP u MKP. Ux 3nauenus
JUIS pealbHbIX pPEaKTOpoB (MX TOIUIMBHBIX 3arpy3ok). Pasorpes
AKTHBHOM 30HBI JIEPHOTO PEAKTOPa OT CTOPOHHETO UCTOYHHUKA Terlia
IpU TEPEBOJIE PEAKTOpPA U3 «XOJOJHOTO» B «TOpSYEE» COCTOSHUE.
O}PeKxTsl peakTUBHOCTH B MPOLIECCE€ CHUKEHHUS MOUIHOCTH U
pacxXoylaXMBaHUM SIIEPHOTO peakTopa. Temmeparypa MOBTOPHOMN
KPUTHUYHOCTH. 3amac peakTUBHOCTH. CHcTeMa KOMIIEHCAllUu 3amaca
€aKTUBHOCTH.
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Boiropanue u BOCIPOM3BOACTBO AJEPHOI0 TOIJIMBA. l3MeHeHune
M30TOIIHOTO COCTaBa TOIUIMBHOM 3arpy3KM aKTHUBHOM 30HBI B
nporecce paboThl sAepHOro peaktopa. Kammanus ToruMsa.
Kamnanus peakropa. Beiropanue TOIJIUBA. Cucrema
nuQQepeHIMaIbHbIX YPaBHEHUI BbIrOpaHUs TOIUIMBA U €€ PELICHHUE.
Heo6xoauMocTs pocTa HEHTPOHHOIO MOTOKAa B aKTUBHOM 30HE B
TEUYEHUE KaMIIAHUHU SAEPHOIO peakTopa A oOecledyeHus yciaoBUs
MOCTOSIHCTBA MOIIHOCTH NpH paboTte peaktopa. [ myOuHa BeITOpaHus
TOIUINBA KaK KOJMYECTBEHHAs XapaKTepUCTHKa. BocrpousBonctso
A0epHOro TommBa. IlepBudHOE M BTOPUYHOE SACPHOE TOIUIMBO.
Koadpduument Bocmpoussoactea (KB) m ero m3menenue B Xoje
kamnaHuu. OleHka MakcuMaibHO Bo3MOkHoro KB mno Gamancy
HelTpoHOB. 3HaueHus KB i  pa3iavuHbIX THUIOB  SIIEPHBIX
PEaKTOPOB. DHEPreTUYECKUN W OPYKEWHBIM MUIyTOHUM. [nHamuka
BBITOPaHUS IIEPBUYHOIO M HAKOIUIEHWS BTOPUYHOIO SAEPHOIO
ToruBa. [IpoGieMbl JUIUTEIBHOTO XpaHEHUs] BTOPUYHOIO SJEPHOTO
TOILIMBA (S,AEPHBIX MaTepuasioB). BpeMs yiBoeHus TOILIMBA.
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HellTpoHHO-(pu3n4ecKue 0COOEHHOCTH BO/10-BOJASIHBIX
HepreTH4ecKux PeaKkTopoB. Heiitponno-¢pusuveckue
0CO0EHHOCTH BOJO-TPAQUTOBBIX HHEPreTHYECKHUX pPeaKTOpPOB.
BnusiHre BOgO-ypaHOBOTO COOTHOIICHUS HA KOMITOHEHTHI (DOPMYJIBI
YEeThIpeX COMHOXHUTeNeld U Ha 0e30MacHOCTh YCTaHOBKH. BwiOop
ontuManbHoro. CtpaTeruu neperpy3ok tomimsa. Kammnanus tormsa
BBOP.

Bnusaue  ypaH-rpadUTOBOrO  COOTHOIIEHWS HA  KOMIIOHEHTHI
(dbopMyIbl YETBIPEX COMHOXKHUTENIEH W Ha 0€30MacHOCTh YCTAaHOBKH.
Breibop  ontumanbhHoro.  Crparermm — Teperpy3ok  TOIUIHBA.
HepaBHOMepHOCTh HEpProBbIACNCHUS B OONBIION AaKTHBHOW 30HE
Ycpeanenue nmapaMeTpoB 1o nosusiueiikaM. Co3gaHue BHIPOBHEHHOM
30HBl DHEProBBIACICHHS B IeHTpe peakropa. Crneunduyeckue
s dexTsl peakTBHOCTH Y peakTopa PBMK.

Heiitponno-pusnyeckue 0COOCHHOCTH rasorpaguroBsix
QHePreTH4eCcKMuX PeaKkTopoB. HeiiTtponHo-pusnueckue
0COOCHHOCTH PEAKTOPOB HAa OBICTPBLIX HelTpoHax. OcodeHHOCTH
padorst Ha MOKC-tonumBe. KoHIENIIUKM Ta300XJIaXIaEMbIX
peaktopoB (BTI'P) ¢ mapoBoii 3achilmkoil aKTUBHON 30HBI H C
MIPU3MATHYECKUMU TOIUIMBHBIMHM JJI€EMEHTaMU. [[BHKEHUE IIapoB B
akTuBHOM  30He. IIpodunb  sHeproseigeneHus.  Crparerun
MPOIYyCKaHMsl IIapOBBIX TBAJIOB Yepe3 aKTUBHYIO 30HY. OCOOEHHOCTH
renus Kak TEIUIOHOCUTENA. MUKpPOTBAJIBHOE TOILIMBO. Y CTPOMCTBO
PEaKTOPOB C NPU3MATHYECKUMHU TOIUIMBHBIMH 3JIEMEHTAMH.

Hctopus ObicTpoit aToMHOM 3HepreTuku, ycranoBku BH-350 u BH-
600. TorumBo 11151 OBICTPBIX peakTOpoB. HelTpoHHOE 10JIe U CHEKTP
HEUTPOHOB B ObIcTpoM peakTope. CIOXXHOCTH NPHU SKCILTyaTaluu
ADC c peaktopom tumna bH.

Heiitponno-¢du3nueckre cBONCTBa U30TONOB IUTYTOHUS. VX BiIusiHUE
Ha HEUTPOHHO-(QU3NYECKHE CBOICTBa s4Yeiiku peakTopa. BiusHue Ha
DKCIUTYaTalUI0 aKTUBHOM 30HBI, COACPIKALEN TUTYTOHUMN.
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IlaakoBanue " oTpaBJieHHe SI/IEPHOTO peakTopa.
HecranmonapHoe ortpaBjeHne (mepeoTpaBiieHHe) SIIEPHOIO
peakTopa kceHoHOM. OTpaB/jieHHe SIEPHOT0  peakTopa
camapuem-149. IllnakoBaHue W OTpaBIEHUS SACPHOTO PEAKTOpA.
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I'pynner  nutakoB. Pemenue nuddepeHmanbHOr0O  ypaBHEHUS
niaKkoBaHuss — TorumBa.  lllnakoBaHme — Kak  KOJMYECTBEHHAs
xapaktepuctuka. OtpaBiieHne KceHOHOM-135. OrtpaBieHue Kak
KOJIMYECTBEHHAss Xapakrepuctuka. llytm obOpa3zoBanus u yObUTH
KceHoHa. Pemenue cucrembl ud¢epeHIuanbHbIX  ypaBHEHUH
OTpaBJI€HMsI peakTopa KceHOHOM. OTpaBleHHE TIpU  IIyCKe
CBEXXE3arpyKEHHOI'0 SJICPHOTO peaxTopa. CranuonapHoe
OTpaBJICHME KCEHOHOM U €ro 3aBUCUMOCTb OT  BEIMYHHBI
HEHUTPOHHOIO  MOTOKAa  (MOILHOCTH  peakTopa). 3aBUCUMOCThb
BEJIMYMHBI TPEIEIbHOIO OTPABICHHUS KCEHOHOM OT OO0OramieHus
ToruinBa. OTpaBleHUE KCEHOHOM IPU OCTAHOBE SIIEPHOIO PEAKTOpA.
Monunas sMa 1 ee snepHas omacHOCTh. OIepaTHBHOE BPeMs H BpeMs
NOCTUKEHUSI MaKCUMAJIBHOTO OTPAaBJIEHUs SIEPHOIO peakTopa (IHa
HonHOW siMbI). HeoOXoaMMocTh KOMITEHCAIMM BBICBOOOXKIAeMOM
peaktuBHOCTH. HecraunonapHoe oTpaBiieHHe (TIEpeOTpaBiICHUE)
KCEHOHOM B IPOU3BOJIbHBIX NEPEXOAHBIX PEXUMAX PAOOTHI AEPHOTO
peakTopa. IlonoxurenbHass oOpaTHas CBsI3b [0  OTPABICHUIO
KCEHOHOM IIPU M3MEHEHUH MOILIHOCTH. YUeT MPOLECCOB OTPaBICHUS
(epeoTpaBiiCHHs) KCEHOHOM B alb0OMe HEUTPOHHO-(DU3MUSCKUX
xapaktepucTuk (AH®X) TomnmuBHOM 3arpy3ku mpu pabote OiokKa.
AKcUanbHBIE M JHAMETpalbHbIE  KCEHOHOBBIE  KOJIECOAHMS.
AxcuanbHblii odcer. Ilponeccel mpu u3MeHeHUH MoIHoCTH. [peiid
opcera. OCHOBHbIE TPUYMHBI BO3HUKHOBEHHUS AKCHAJIbHBIX U
NMaMeTpajIbHbIX KCEHOHOBBIX KoJeOaHMH, HMX ydeT B anbOome
HeNUTpoHHO-(u3nueckux  xapakrepuctuk (AH®X) TomnuBHOI
3arpys3ku npu pabore Osoka. IlogaBieHne KCEHOHOBBIX KoOJeOaHHM.
Pexomenparuu onepatuBHoMy nepconany bIY (BITY).

[IIlnakoBaHue M OTpaBiieHUs sjaepHOro peakropa. Camapuii-149.
I'pynmbt IJIAKOB. [IInmakoBanue Kak KOJINYECTBEHHAs
xapakrepuctuka. Otpasnenue camapueMm-149. Ilytu oOpa3oBanus u
yObuM camapusi. Pemienue cuctemsl AugdepeHnanbHbIX ypaBHEHUN
OTpaBJeHMsI peakTopa camapueMm. OTpaBlleHHE TP  IIyCKe
CBEXKe3arpyKeHHOT0 SIIEPHOTO peakTopa. CranuonapHoe
OTpaBJICHME CaMapueM M €ro HE3aBUCHUMOCTb OT BEJIWYMHBI
HEHUTPOHHOIO  MOTOKAa  (MOLIHOCTH  pPEaKkTopa). 3aBHCHUMOCTh
BEJIMYMHBI TPEIEIbHOIO OTpPaBIEHUS camMapueM OT OOOoramieHus
ToruinBa. OTpaBlieHUE caMapheM MpPU OCTAHOBE SAEPHOTO PEaKTOpa.
[TpomeTruneBenidi  mpoBan.  «CamapueBas ~ CMEpPTb»  peakTopa.
HecranmonapHoe otpaBieHue (II€peoTpaBlI€HUE) caMapueM B
NPOM3BOJIbHBIX MEPEXOAHBIX PEXUMAX pabOTHI SJIEPHOTO PEaKTOpa.
Y4er BeTMYMHBI CTAllMOHAPHOTO OTPaBJIEHHS caMapueM B anbOome
HeUTpoHHO-(U3nYeckux  xapakrepuctuk (AH®X) rtomnuBHON
3arpy3ku npu pabore Omoka. CXOACTBO M pasivuue B Mpolieccax
OTpaBJIECHMsI KCEHOHOM U camapueM. CoBMEIIEHHE IPOLECCOB
OTpaBJICHUSI SJEPHOTO pEaKTOpa KCEHOHOM U caMapueM Ha eIMHOM
BpPEMEHHOM TpaduKe B IPOU3BOJILHOM pPEeKUME pabOThl SHEProOIIOKa.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3anatTus. Bornpocsl,
OTpaﬁaTblBaeMble Ha NPAKTUHYIECCKOM 3aHATHHU

Bcero
4acoB

YyeoHo-
METOANYEeCcKoe
ob0ecreueHue




OTpaBJICHUC KCCHOHOM, CaMapucm

1 2 3
BbruuciieHre HEUTPOHHO-(QU3NIESCKUX XaPAKTEPUCTHK ISl Pa3IMIHBIX 4 56
cpen
Pacuet 3¢ pexkTrBHOTO KOdPIUIIMEHTa PA3MHOKEHUS HEUTPOHOB IS 4 5,6
(6ec)kOHEUHO TOMOTEHHOM Cpelib
VcinoBue KPUTUYHOCTH JIII TOMOTEHHOTO PEaKTopa KOHEYHBIX 4 56
pasmepoB 0e3 oTpaxkarens U ¢ oTpaxarenem (3amada Lltypma
JlnyBuis)
OnpezneneHre KPUTHIECKUX Pa3MEPOB peakTopa 0e3 oTpakaTels U C 4 56
oTpakaTeseM
JHEpProBhIICIICHUE B aKTUBHOM 30He. OCTaTOUHOE YHEPTOBBIICIICHHUE 4 56
Vi3MeHeHHe W30TOITHOTO COCTaBa aKTUBHOW 30HBL BeIropanmue, 4 56
BOCIIPOM3BOCTBO SIEPHOTO TOTLJIMBA
Vi3MeHeHHe W30TOIMMHOTO COCTaBa aKTHUBHOW 30HBI. CTalmoHapHOE 4 56
OTpaBlIeHHE KCEHOHOM, CaMapueM
M3MeHeHre W30TOMHOIO COCTaBa aKTHUBHOW 30HBI. HecranmonapHoe 4 56

Ilepeyennb 1a00pPATOPHBIX PAOOT - He MPELYCMOTPEHBI Y4eOHBIM IJIAHOM

3amaHus I CaMOCTOATEIbHOI Pa00ThI CTYACHTOB

Bomnpocsl 111 caMOCTOATEIbHOT0 H3y4YeHU s
(3aganus)

Bcero
yacoB

YuebHo-
MeTOAuYecKoe
odecrmeyeHue

1

2

3

1. ®usnyeckas KiIaccu(PUKALUSA SIAEPHBIX PEAKTOPOB U
HEHTPOHHBIA HHUKJI
UYeTblpe YCIOBHBIX MOKOJEHHS SJEPHBIX PEaKTOpOB. TeHAEHIMU
pa3BUTHA B peakTOpocTpoeHUH. HOBBIE MPOEKTHI SIIEPHBIX
pPEaKTOpOB. YPaHOBBI U TOPUEBBIN TOIUIMBHBIN UK. HeWTpoHHO-
¢u3nyeckre XapaKTepPUCTHKH TOIUIMBHBIX M CBIPbEBBIX HYKIIUIOB
(U-233, U-235, U-238, Th-232, Pu-239, Pu-240, Pu-241, Pu-242).
MOKC-tomumBo. HeiitpoHHo-(hu3nyeckre cBONCTBA MOTTIOTUTENEH
(B-10, Gd-157, Xe-135, Sm-149, Eu, Er). TpeboBanus,
NpeabsBIseMble K 3aMeUIMTENsIM, U HEHTPOHHO-(QHU3MUECKUEe U
npyrue cBouctBa 3amemmtene (H20, D20, C, Be, BeO).
JlocToMHCTBa YW HENOCTaTKM HPHUMEHSEMBIX  3aMEIJIUTENIEH.
Heynpyroe paccesHue Ha siapax cpeapl U €ro OpOroBbIil XapakTep.
TpeboBanus, IIPEbABISIEMbBIE K TEIJIOHOCUTEISIM, u
HeHTpoHHO(U3UYECKHE U Jpyrue cBoicTBa Terionocureneit (H20,
D20, Na, K, Li, Pb+Bi, CO2, Ar, He, N, Bo3ayx). [locronHcTsa u
HEJOCTATK! IPUMEHSAEMBIX TEINIOHOCHUTEIIEH.
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2. Teopusi KpUTHYECKUX Pa3MepPOB U 3J1€MEHThI TCOPHH
peleTKH
I'omo- u rereporeHHslii siiepHblii  peaktop. KoadduuumeHTsr
(GOopMyIIbl YETBIPEX COMHOXHUTENEH UIsi TOMO- M TE€TE€POreHHOIo
aaepHoro peakropa. KpuTepuum roMOoreHHOCTH (T€TepOTreHHOCTH).
duznyeckue OCOOEHHOCTH T€TEPOTeHHBIX SJAEPHBIX PEaKTOPOB.
BnusHue  cooTHOUIEHMS «3aMEJUIMTENb-TOIIINBO»  (BOJO-
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YPaHOBOTO) COOTHOIICHWS HAa BHEUIHUH W BHYTPEHHHH OJIOK-
apdextel U Ha HPPEKTHUBHBIA KOIPDUIMEHT pPa3MHOKEHUS
HEHUTPOHOB B SAIEPHOM peaxTope. KonuuectseHnsie
XapakTepucTuku 0okd(hdekToB. OOmmas MeToanKa pemeHus auad.
ypaBHeHUsT AU y3un s aKTUBHOM 30HBI SAEPHOIO PEAKTOpa.
Pemenune BonHOBOro ypasHeHusa (3amada Iltypma-JInmyBuiis).
MatepuranbHblii U T€OMETPUYECKUI ITapaMeTpPhbl U UX BEJIUYHHBI, UX
COOTHOILIEHHWE B  peakTope. YCIOBUE  KPUTHYHOCTH  JAJIs
TOMOT€HHOTO TOJIOTO SIAEPHOTO pEeakTopa KOHEYHBIX pa3MEpOB.
Kputnueckue pasmepbl TOMOTE€HHBIX TI'OJIBIX PEAKTOPOB Pa3IMYHON
F€OMETPUM, HUX TEOMETPUUECKHE IapaMeTpbl, pacHpelesIeHue
IUIOTHOCTH NTOTOKA HEMTPOHOB (IU1acTUHA, chepa, napasenenune,
WIMHAP). MMUHUMAIBHBIA KPUTOOBEM TOMOI€HHOTO TOJIOTO
peakrTopa pa3Iu4HON TEOMETPHH. Koadduumenrst
HEPAaBHOMEPHOCTU HEUTPOHHOT'O MOTOKA (IIOJIi SHEPTOBBIICICHHUS)
JUIsL TOMOT€HHOTI'O TOJIOr0 PEAKTOpa KOHEUHBIX Pa3MEpPOB Pa3IndHON
reomMerpun (TulacTuHa, cdepa, TapauIeNenuIe], TAIHHID).
I'oMoreHHsbIil peakTop ¢ OTpakaTeileM. MeroJ MHOruMX TIpyIIL.
MHororpynmnoBoe ypaBHEHUE AJisl IUIOTHOCTU IIOTOKA HEMTPOHOB U
MeTonuka pemenus. [lonroroBka rpynnoBbix KOHCTaHT. DyHKUUA
LEHHOCTH HEUTpOHOB. Merox OIHOM M MHOTHMX  TPYIIL
MHororpynmnoBoe ypaBHEHHE JUIsl ICHHOCTH, CMBICII €r0 CI1araéMbIx
U MeToauka pemieHud. Bpibop uumcna rpynmn.  OcoOeHHOCTH
IIOATOTOBKH MHOTOTPYIIIOBBIX KOHCTaHT. Ceeprka
MHOTOTPYIIIOBBIX KOHCTAHT JUIi MAJIOTPYNIOBBIX MPHOIMKCHUH.
OcHoBubpie moHsATHs Meroga BIIC. Ilpumenenue wmetona
BEpOATHOCTH mepBbIX croikHoBeHuil (BIIC) gnns  pacuera
pa3nuuHbIX pemeTok. Pacduer 3¢ ¢eKTUBHOrO PEe30HAHCHOIO
uHterpana  Meronom  BIIC.  VYcnoBue — SKBHBaJIEHTHOCTHU
PE30HAHCHOI'O NOTJIOUIEHMSI B TETEPOT€HHOM M TOMOT€HHOM cpefax.

3. HeiliTpoHHO(Hu3MYeckne npouecchl B s/IePHbIX peakTopax
Meton Awmyans, benya, ['opoBuna (merox ABI'). Pacuer amuusb
mupdy3sun U Bo3pacTa HEHUTpoHOB B  pemietke. BiusHue
NapaMeTpoB PEUIeTKH Ha KO3(QPHUIUEHT pasMHOXeHus. OOpaTHbIe
CBSA3M B SJEpPHOM peakTope. V3MeHeHHe H30TOIMHOro CcOocTaBa
TOIUTMBHOM 3arpy3Ku aKTUBHOU 30HBI B Ipoliecce paboThl SA€PHOTI0
peakTopa. l1liakoBanue u oTpaBieHUS AAEPHOTO PEAKTOPA.
Heiirponno-duznueckue 0COOEHHOCTH BOJI0-BOJISIHBIX
sHepreTueckux peakropoB (BBOP, PWR), xunsmmx peakropos
(PBMK, BK, BWR), «kanampueix peaktopoB (PBMK),
BBICOKOTEMIIEPATYPHBIX razo-rpagutoBbix peakropoB (BTI'P),
pPEaKkTopoB Ha OBICTPHIX HEWTpOHaX (C HATPUEBBIM M CBHUHIIOBO-
BUCMYTOBBIM TemoHocuteneM). MOKC-tomnmuBo. OcobOeHHocTH
skcrryatauu JJOP Ha MOKC-romnee. @enepalibHble HOPMBI U
npaBwia B 00JacTH HCIOJIb30BaHUSA aTOMHOM sHepruu. OOmue
MOJIOKEeHUs obecrniedeHus 6e3omacHocTu aToMHbIX ctannuii (OI1B).
ABapuss M sAnepHas aBapusa. MexayHaponHas IIKala sJIEPHBIX
coobitnit  (INES). Slnepuble aBapuu Ha  NPOMBIIUICHHBIX
npennpusaTusx u Ha ADC B mupe.
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PacueTrHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IUIAHOM




KypcoBasi padoTa ne npeaycmorpena yueGHbIM ILIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH
[lpu peanuzanuu yueOHOTO MaTepHuaia Kypca HCIOJB3YIOTCS Pa3M4Hble 00pa3oBaTeIbHBIC

TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3JaHUI0 aTMochepbl CBOOOTHON U TBOPYECKOM AMCKYCCHUU Kak

MeXy IpernojaBaTelieM M CTYIEHTaMH, TaK U B CTylaeHdeckol rpymme. Llenpio mpu 3ToM siBisercs

BbIpaOOTKa Yy CTYACHTOB HAaBBIKOB M KOMIICTEHIMH, IO3BOJSIOMIMX CAMOCTOSTEIBHO BECTH

HCCIIEIOBATENBCKYIO U HAYYHO-TIEJarOTHIECKYIO padoTy.

[Ipn wu3ydenun nucuuruinHbl «®PuU3MKa SOEPHBIX PEAKTOPOB» MPUMEHSIOTCS ClEAYIolIue
00pa3oBaTeNbHbIE TEXHOIOTHH:

—  KJIACCHYECKOE JICKIIMOHHOE 00y4EHHUE C UCTIONb30BaHUEM HATJISTHBIX TIOCOOHI;

— TIPOBEJCHHE JICKIUH TPH MOAJEPKKE MYJIbTUMEINA;

— TpOBEJCHHE MPAKTUYECKHUX 3aHATHI C pelIeHHeM MPUMEpPOB Y JIOCKH, a TaKXkKe MPH IMOJAJEPIKKe
MYJIBTUMEINA, CAMOCTOSTENILHOE PEIICHHE 33a/1a4 00YJarOIIUMUCS B IPUCYTCTBUU MIPETIOIaBaTEIs;

— npoOJIEMHBIN TOJIXOT;

— Ppa3HOYpPOBHEBOE 00YyUYEHUE;

—  CaMOCTOSITENIbHOE M3yYeHHUE JMCUUIUIMHBI OOYYAIOIIMMUCS MPU MOMOIIU y4YEOHBIX MEYaTHBIX H
AIEKTPOHHBIX U3AAHUN;

— uH(pOPMaMOHHO-KOMMYHHKAIIMOHHEIE TEXHOJIOTHH — B UHCTUTYTE UMEIOTCS
CHCIMATM3UPOBAHHBIE  MOMEUICHHUS  UIS  CaAMOCTOATENBHOW  paboThl,  00OpYyHZOBaHHBIC
MEPCOHAIBHBIMU KOMIIBIOTEPAMHU C BBIXOJOM B MHTEpHET W C JOCTYIOM K 3JIEKTPOHHO-
OMOJIMOTEYHOM CHUCTEME;

— HHTEPAKTHBHBIN I10CCAPUI 110 TEOPETUIECKON MEXAHUKE;

— METOJIMYECKHEe YyKa3zaHUus (B TOM 4YHCIIE€ B JJIEKTPOHHOW (opMe) MO pasiIuyHbIM pa3aeiam
JVCIIATUTAHBL.

CamocrosaTrenbHas paboTa CTYAEHTOB MPOBOJUTCS MOJ PYKOBOJCTBOM IpernojaBareiel, ¢

OKa3aHMEM KOHCYJIbTallUd M TOMOIIM NpU MOATOTOBKE K KOHTPOJBHBIM padoTaM, BBIIOJIHEHUU

JIOMaIIHUX 3aJaHui

®oHJ OLICHOYHBIX CPEICTB

q)OH,Z[ OLICHOYHLIX CPEACTB IO JUCHUIIIINHE oOecrieunBaeT IPOBEPKY OCBOCHUS IJIAHUPYCMBIX
PE3YyJIbTAaTOB 06y‘IeHI/IH (KOMHGTCHHI/Iﬁ n ux I/IH,Z[I/IKaTOPOB) nocpeaACTBOM Mepoan}ITI/Iﬁ TEKYyLICTO,
pY6C)KHOFO U IPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.

CBs3p Mexay (opMHpyeMbIMH KOMIIETEHIMSAMH U (OpMaMU KOHTPOJS HUX OCBOEHHUS
Ipe/iCTaBjIeHa B CeAyIoLIei Tabnuiie:

HaunmenoBauue
No Koa u HauMeHoBaHue HHIUKATOpa HanmenoBanue

KOHTPOJIUPYEMBIX N
/1 JOCTHKEHHS] KOMIETEHIIUI OLICHOYHOTO CPEJICTBA
pa3zienoB (TeMbI)

BxonHoii KOHTPOJIb

Bomnpocsl BXOgHOTO
KOHTPOJIS (YCTHO)
ATtTectanus pa3ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH

1 dusnyeckas 3-0OIIK-1, YV-OIIK-1, B-OIIK-1, [IpakTrueckue 3aHATHS
KJTaCCU(UKAIIHS 3- [IK-9, VY-TIIK-9, B-TIK-9 Ompoc B popMme TecTa.
SIIEPHBIX PEAKTOPOB U
HEUTPOHHBINA LUK

1 | BxoaHO#M KOHTPOJIb




2 Teopust KpUTHUECKHUX 3-0OIIK-1, Y-OIIK-1, B-OIIK-1, [IpakTrueckue 3aHATHS

pa3MepoB U AJIEMEHTHI 3- [IK-9, V-IIK-9, B-TIK-9 Omnpoc B popme Tecra.
TEOPHUH PEIIECTKU

3 Hetitponnodusuueckne | 3-OIIK-1, V-OIIK-1, B-OIIK-1, [IpakTUueckue 3aHATUS
MIPOIIECCHI B SACPHBIX 3-1IK-9, V¥-IIK-9, B-IIK-9 Omnpoc B ¢popme TecTa.
peakTopax

HpOMC)KYTOLIHaﬂ aTTecranus

3-OIIK-1, Y-OIIK-1, B-OIIK-1, Bomnpocsl k 3x3amMeny
3- [IK-9, V-IIK-9, B-TIK-9 (ycTHO)

1 | Dx3amen

BxoaHol KOHTPOJIbL TMpeIHAa3HA4YeH [JIs BBISIBICHUSA MPOOENIOB B 3HAHMSX CTYICHTOB U
FOTOBHOCTH HUX K TMOJIYYEHUIO HOBBIX 3HAaHMHU. OILIEHOYHBIE CPEJCTBA [UJIi BXOJHOIO KOHTPOJIS
MPEJCTABISAIOT cO00H BONPOCHI, KOTOPBIE 33/1al0TCS CTYIEHTaM B yCTHOU (opme.

Bonpocsl k codeceqoBaHnIO
DHeprus cBA3M sipa.
SnepHble peakuuy 1oj 1eHCTBUEM FaMMa-KBAaHTOB.
SnepHoe B3aMOJEICTBIE YaCTUIL IIPH HU3KUX 3Heprusx. OOpa3oBaHKe IPOMEKYTOUHOTO spa
O6osoueunas mozens siapa. [IpaBuna 3anosnHeHus: 0060s104uex.
OHeprus CBA3M s1ep.
3aKOHbBI COXPAHEHUS U Pa3INYHbIE TUIII B3aUMOAECHCTBUH.
OCOOEHHOCTH SICPHBIX PEAKLUH MO/ JeHCTBUEM 3apsHKEHHBIX YACTHII.
OCHOBHBIE XapaKTEPUCTUKH PaJIMOAKTUBHOIO pacnazia saep. 3aKOHbI paJO0aKTUBHOIOpacaza.
OHepreTu4ecKue yclIoBUs BO3MOKHOCTH PaMOAaKTUBHOIO pacnaja.

NGO~

9. o- Pacnan. Mexanusm o- Pacnaza (kaueCTBEHHOE pacCMOTPEHHE).

10.  CeueHue s IepHBIX peakLUil IPH HU3KUX SHEPTHX (JUCTIEpCUOHHAs (hopMyIa).

11.  B-Pacman. Paznmuunsie Buasl B-Pacnana. KauectBenHoe paccmoTpenne mexanusma B-Pacmana.
12. Bwuapl HEUTPOHHBIX peakuuii. Pe3oHaHCHBIE peakunu. VICTOUHNKN HEHTPOHOB M WX MTPHHIIUTI
NEUCTBUA.

13.  llenHas peakuus aeieHus. Pacipenenenue sHepruy npu pacnajie TOIUIMBHOTO sapa. MexaHuszm
o0pa3oBaHMs TeIuIa B siiepHOM peakTope (SP).

14.  Cnextpsl 3HEpruM HEUTPOHOB B TerioBoM AP. [TonsTre «repmanusanust HEUTpOHOBY». OTIHUUS
OOBIYHOTO Y HEUTPOHHOTO ra3oB. Brrunciienre no n3BecTHON (YHKIUN pacipeeeHs HEUTPOHOB 110
SHEprusM cpeaHel, Hanbosee BEpPOsTHON U MeIMaHHON SHEPTHUil ClIeKTpa.

15.  XapakTepucCTHKH HEHTPOHHOTO IOJIs: CIIEKTP HEUTPOHOB, INIOTHOCTh HEUTPOHOB, INIOTHOCTh
ITIOTOKA HEUTPOHOB, INIOTHOCTh TOKA HEUTPOHOB. DIIFOEHC.

16.  CkopoCTh peakiuu JAHHOTO BUAA I MOHOYHEPTETHYECKIX HEUTPOHOB. MaKpOCKOITNYECKOe
CEUCHHE.

17.  JInuna cBoOOHOTO Mpobera HelTpoHOB. PU3MUecKUil CMBICT 3TUX BeanuuH. Cnabo- u
CHIIbHOIIOTJIOIIAIOIIAS HEHTPOHBI cpefa.

18. Iuddysus meritpoHos. 3akoH Puka ais HeHTPoHOB. [ Py3noHHOE MPUOITKEHUE, YCIOBHUS €T0
NPUMEHUMOCTH. BeIpaskeHus J1st 0OIHOCTOPOHHUX TOKOB HEMTPOHOB.

19. TpancnopTHas JUIMHA paccesHus, TPAaHCIIOPTHAs JUIMHA U MakpoceueHue. Mcnonb3oBanue
TPAHCHOPTHBIX BEJIMYHMH B YpaBHEHUH UGG y3UH

20.  VYTeuka, MOTJIONICHNE W TeHEpaNUs HEUTPOHOB. bamanc HEUTPOHOB.

21.  VYpaBHenue quddy3un s Heaensencs (cinadonensuieiics) 1 pa3sMHOXKaomei cpensl. Jinnna
muddy3un. MaTepuaibHbIi TapaMeTp peakTopa.



22. HHrterpaibHOE ypaBHEHHE I MOTOKA MOHOYHEPIeTHUECKUX HEUTpoHOB [laiiepiica u
KMHETUYECKOE ypaBHEeHUE boibliMaHa (03HAKOMUTEIBHO).

23. T'panuuHbIe U IPOYME YCIOBUS ISl HAXOXKICHUS PEIICHHs YpaBHEHUS TUPPYy3Un A7
AJIEMEHTAPHBIX TEOMETPHI. DKCTpaIloJIMpOBaHHAs IPaHUIA U SKCTPANIOIMPOBaHHAas AMHA. MeToauka
perieHust ypaBHeHUS AUGy3HH.

24.  OpsorpymnmnoBoe (0HOCKOPOCTHOE) Auddy3nonHoe npudmmkenue. IIoHsTHEe 0 MHOTOTPYIIIIOBOM
NpUOIMKESHUH.

25. Kunematuka cToiakHOBeHHH. LleHTp Macc (MHEpIMH) U onpeesieHue ero noyoxenus. Paccesnue
(3amemyienue) HelTpoHoB Ha sapax cpenbl B JICK u CLIU. U30- 1 aHU30TpOMmMHOE paccesiHue.
TpancnopTHBIC BEIIMYHHBI.

26.  3aBHCHMOCTH MIOTEPU PHEPTUH OT YIiIa paccesHUs U MacCOBOTO 4yrciaa. MUHUMaNbHAS U
MakcHUMajbHas noreps sHepruu. Ctynenbka 3amenneHus. OyHKIUS pacnpeieseHus pacCestHHOro
HEHTpPOHA MO 3HEepruu (JIETapruu) B Mpejesiax CTyNeHbKU 3aMe/ICHHUS.

27.  Cpennenorapudmuyeckas moTepsi SHEPTHH B OTHOM CTOJIKHOBeHHH. JleTaprus. 3aMeansionas u
noryomaronias cnocodHocts cpeabl. Koaddumment 3amemienus cpeabl. JloCTOMHCTBA U HEJOCTATKH
MPUMEHSIEMbIX 3aMeIJTUTeNeH.

28.  YpaBHeHue 3aMe/JIeHUs] HEUTPOHOB B OECKOHEUHOM cpesie. DHEepreTuueckoe pacmipeaeneHue
3aMeIIOIINXCSI HBUTPOHOB B OECKOHEYHOW TOMOTE€HHOM HETMOTJIOMIAONIECH Cpeie JIIsl JIETKUX sIIep
(Bomopoja), TspkenbIxX suep u cmecH siaep. Cnexktp depmu.

29. 3amemsieHue Ha Jerkux aapax (Bogopone, A=1) c nornomenueM. BeposTHocTh n3bexaTh
MIOTJIOLIEHUS TPU 3aMeJIEHUU HEUTPOHOB. 3aMe/JIeHHEe Ha TsDKENbIX sapax (A>1) ¢ moriomieHuem.

IIIkaja oneHUBaHUSA 00y4YalOLIerocsi Ha BXOJHOM KOHTpOJIe

banisl
TpeOoBaHusi K 3HAHUSIM, YMEHHSAM U HABBIKaM 00y4arouierocs PeiiTHHIOBOM
OLIeHKH

OOyuaromuiics OTIMYHO BIAJE€ET OCHOBHBIMM TOHATUAMU MaTeMaTHKH, (U3UKH, 5
HauepTaTeNIbHOW T'eOMETPUM M MHXKEHEPHOH rpaduku, 3HaeT M yMeeT NPHUMEHSTh
OCHOBHbIE (DOPMYJIBI U 3aKOHBI, MOKET pelIaTh HECTAHIAPTHBIE 3a/1a4H.

OOyuaromuiicsi XOpoIo BIaAeeT OObIICH YacThi0 OCHOBHBIX MOHSATHNA MaTEMAaTUKH, 2-4
bu3MKYM, HavyepTaTeNbHOM TEOMETPHH W WHXXCHEpPHOW TpaduKu, 3HAET M yMEeT
MPUMEHSTh OCHOBHBIE (DOPMYINBI M 3aKOHBI, BIIJ€eT METOJIUKON pPEIICHHUs] TUTIOBBIX
3a1ad.

OOyyaromuiics UMEeT yJIOBJIETBOPUTEIbHBIM YPOBEHb 3HAHUSI MaTEMaTHKH, (DU3HKH, 1
HauepTaTeNbHOW T€OMETPUH M MH)KEHEpHOW TpadukH, 3HAET OCHOBHbIE (HOPMYJIBI U
3aKOHBI, CIIOCOOEH pelaTh NpocTenIre 3a1a4H.

OOyyaromuiicss MPakTUUYECKU HE OBJaJe] 3HAUYMUTEIbHOM YacThl0 MPOrpPaMMHOTO 0
MaTepuaia U HE BIAJeeT BaXHEHIIMMU MHCTPYMEHTAMU MAaTE€MaTUKU, (U3UKU U
HauepTaTeNIbHOW TEeOMETPUM M HWHXXEHEPHOM TrpaduKu, HE yMeeT peularh aaxe

THUIIOBBIX 3aj1a4.

OuneHo4HBIE CPeICTBA /IS TEKYIIEro KOHTPOJIA
Pazpen 1
Bonpocel 1J1s1 yCTHOT0 0npoca 1no pasgaesy
«Pu3nyeckas KJIacCH(PUKALUS PEAKTOPOB U HEMTPOHHBIN LIMKJI».
1. CriekTpbl HEUTPOHOB, CpesHss, HanboJIee BEPOsITHAS U MEJIMaHHAs SHEPTUH CIIEKTPa
2. IInOTHOCTP HEWTPOHOB, IUIOTHOCTh IIOTOKA HEHUTPOHOB, IUIOTHOCTh TOKAa HEUTPOHOB (TOK




HEUTPOHOB), (HITFOCHC,

3. CxopocTh peaklUuu JaHHOTO BMJA, INIOTHOCTh PEAKIMM JAHHOTO BHJA (TUIOTHOCTH 3aMEJUICHUS,
JIEJIEHUs U T.I1.) HEUTPOHOB, MUKPO- U Makpockockonudeckoe ceueHus 4. @opmyna bpelita-Burnepa,
3aKoH 1/v JUIsi MUKpOCEUEHUH U €ro KJIACCUYEeCKOe TOJKOBAaHUE

5. lnuHa cBoOOHOTO TIpoOera HEUTPOHOB, NTuHA UG Y3UH

6. Bo3zpacT HEHTpPOHOB, UIMHA MUTPALIUH, TUIOIIAIb MUTPALIUH

7. Jleraprus, 3aKOHOMEPHOCTHM IIPOLIECCA 3aMEIJIEHUS HEUTPOHOB, CTYNEHbKA 3aMEIJICHUS,
CTYIIEHYATOE U HEIIPEPHIBHOE 3aME/JICHHE HEHTPOHOB.

8. Snepnas »osHepretuka. CpIppeBble (BOCHPOU3BOSAIIEE, MOPOTOBBIMHU, JI€IMMbIE) HYKIUIBL.
TornnuBHBIE WM JENAIIUECT HYKIUIBL.

9. Mexanu3zm oOpa3oBaHusi Temja B sAAepHOM peakTope. [IpuHIMIBI pabOTBl U BO3MOXKHBIE
COCTAaBJISIFONIITME aKTUBHOM 30HBI s/IepHOTO peakTopa (SP).

10. Kmaccudukanus AP nmo pazmmunbiM mapametrpam, kinaccudukarmus AP MAT'ATD. 11. Ogxo-,
IBYX- ¥ TpexKOHTypHbIe ADC 1 MX 0COOEHHOCTH.

12. YeTbIpe yCIIOBHBIX OKOJIEHUS SIAEPHBIX peakTOpoB. TeHIEHIIMN pa3BUTHS B PEAKTOPOCTPOCHHH.
13. HoBble MPOEKTHI AAEPHBIX PEAKTOPOB.

14. YpaHOBBIN U TOPUEBBIA TOIIMBHBIN LIUKJI.

15. HeliTpoHHO-(pHU3HUUECKNE XapaKTEPUCTUKN TOIUIMBHBIX U ChIpheBBIX HykimaoB (U-233, U235, U-
238, Th-232, Pu-239, Pu-240, Pu-241, Pu-242). MOKC-tommBo. 16. Heirponno-dusnyeckue
cBoiicTBa noriorurenci (B-10, Gd-157, Xe-135, Sm-149, Eu, Er).

17. TpeboBanus, NpeabsABIsieMbIe K 3aMEUIUTENSIM, U HEUTPOHHO-(PU3NYECKUE U JPYTUE CBOMCTBA
samemnureneit (H20, D20, C, Be, BeO).

18. TpebGoBanusi, MpeIbsIBIIEMbIC K TEIUNIOHOCHTEISIM, M HEUTPOHHO-(U3NUECKUE U APYTHe CBOMCTBA
terionocureneit (H20, D20, Na, K, Li, Pb+Bi, CO2, Ar, He, N, Bo3ayx). ocrouHctBa u
HEJOCTaTKU MPUMEHSEMbIX TEIUIOHOCUTENICH.

19. HelTpOHHBII ITUKJI B TETIJIOBOM SIJIEPHOM PEAKTOPE.

20. ®usnyecknii cmbica U 3HaueHue (151 BBOP-1000) MHOXMUTENCH (hOpMYIBI 4-X COMHOKUTENEH

21. Yreuka HEWTpOHOB. BeposTHOCTh M30€kaTh yTEUKH NPHU 3aMeJIeHUU. BeposTHOCTh nM30exaTh
yTEUKH NpH JUGPy3UH.

22. bananc HEHTpPOHOB. DPGEKTUBHBIN KOIPPUIMEHT pa3sMHOKEHUS HEUTPOHOB 1Ji1 OECKOHEYHOU U
KOHEYHOM Cpel.

23. PeaktuBHOCTh. ENMHUIIBI H3MEpEHUS pEaKTUBHOCTH.

24. BnusHUe W3MEHEHMsS JMHEWHBIX pPa3MEpOB TOMOTEHHOI'O SJEpPHOr0 peakTopa Ha K3]. u
PEaKTHUBHOCTH (Ka4eCTBEHHOE O0BSICHEHNE)

IIIxaja oneHNBaHUA 00y4YalOLIerocst Ha onpoce
Ha ompoc npeanararorcst 4eTblpe BOIIpOca Ha YCMOTpEHHE Ipernojanarens: u3 rpymmsl 1-9, 1014,
15-18, 19-24. Bpewmss otBera Ha Bompoc 1-1,5 mmayTtel. Kpurepun oneHkH (MakcHMaibHOE
KonuecTBO OamioB — 20 6amioB): CTOMMOCTh OTBETa Ha KaXKJblil Bompoc cocTaBiseT 5 6amios. 20
6amioB — pu oTBeTe Ha 4 Bompoca; 15 6anmnoB — npu orBere Ha 3 Bompoca; 10 OanoB — npu oTBeTe
Ha 2 Bompoca; 5 6amioB — npu orBere Ha 1 Bompoc; 0 OamIoB — MpU OTCYTCTBMM OTBETA Ha BCE
BOIPOCHL. HemotHpIe M 9acTUYHO OMMOOYHBIE OTBETHI HA BOITPOC MOTYT OBITH OIEHEHHI B 3 Oasia.

Paznen 2
Bonpocs! 1J1s1 yCTHOTO Onpoca 1o pasaesy
«Teopust kpuTHYECKHX Pa3MePOB U 3JIEMEHTHI TEOPUH PelIeTKI».
1. KoaddunmeHT ucnonbp3oBaHusl TEMIOBBIX HEUTPOHOB JIJIsl TOMO- U reTeporeHHoro SP..
2. BeposiTHOCTB M30€KaTh PE30HAHCHOTO 3aXBaTa Ha ypaHe-238 i roMo- U rereporeHHoro SP.



3. ®wusuyeckue OCOOCHHOCTH TETEPOTCHHBIX SACPHBIX PEAKTOpOB. BiusHME COOTHOIICHHS
«3aMEeITUTENb-TOILUTUBO»  (BOJO-YPAaHOBOTO) COOTHOIIEHUsT Ha A(h(ekTuBHBIA  KOIPPUIHCHT
Pa3MHOKEHUSI HEUTPOHOB B SIZIEPHOM PEaKTOpE.

4. O6mas Meronuka pemieHus qud. ypasHenus 1uddy3uun 111 akTUBHON 30HBI SIIEPHOTO PeaKTopa.

5. YcioBue KpUTHYHOCTH JI1 TOMOT€HHOTO T'OJIOTO SIIEPHOTO PEaKTOpa KOHEUHBIX Pa3MeEpPOB.

6. pacripeienieHUe IIOTHOCTH IMOTOKA HEUTPOHOB (IIaCTHHA, cepa, mapauieIenune I, WIHHID).

7. KoadpdumueHTsl HEPAaBHOMEPHOCTH HEHTPOHHOTO TMOTOKA (TIOJS OJHEPTOBBIICICHHS) IS
TOMOT€HHOTO T'0JIOTO PeaKTOpa KOHEYHBIX pa3MEPOB Pa3IM4HON reOMEeTpUH.

8. YTeuka HeUTpoHOB. DYHKIIMU OTpakaTesl.

9. I'oMOreHHBIN peakTop C OTpakaTelieM B OAHOTPYIIIOBOM MPUOMKEeHUH. [ paHUYHBIC W KpaeBbIC
YCIIOBUS.

10. DddexTuBHas q006aBKa OTpaXkaTesl.

11. Tlonstue «OonbpmIOro» WM «Manoro» SIP ¢ TOukM 3peHus pasMepoB U BEIUYUHBI YTEUKU
HEUTPOHOB M3 aKTUBHOW 30HBI SIAEPHOTO PEAKTOPA.

12. Meroa mHorux rpyti. BeiGop uucna rpymi.

IIkana oneHnBaHus 00y4arolerocst Ha onpoce

Ha ompoc mnpemnaratorcs uyeTblpe BOIpoca Ha YCMOTPEHHE IpemnojaBatess. Bpems oreera Ha
Bonpoc 1-1,5 munytel. Kpurepun oneHku (MakcumanbHOe KojaudecTBo OamioB — 20 OamioB):
CTouMOCTh OTBETa Ha KaXXJblii BOIIPOC cocTaBisgeT 5 6auioB. 20 OGaIoB — Npu OTBETE Ha 4 BOIPOCaA;
15 6amioB — npu oTBeTe Ha 3 Bompoca; 10 6amnoB — mpu oTBEeTE Ha 2 Bompoca; S5 0aIoB — MPHU OTBETE
Ha 1 Bompoc; 0 O6a/uioB — TpH OTCYTCTBUM OTBETa HAa BCE BOMPOCHL. HemoyiHble W YacTHUYHO
OLIMOOYHBIE OTBETHI HA BOIIPOC MOTYT OBITh OLIEHEHHI B 3 Oasia.

Pa3zgen 3
Bonpocs! 1J1s1 yCTHOTO 0IIpoca 1o pasjery
«HeliTpoHHO-(pu3NUYeckne npouecchl B siIEPHBIX PeaKTOPax».

1. BousiHue u3mMeHeHus TeMneparypbl Ha KodpGuuueHTsl GopMyibl 4-X COMHOXKHUTENEH U Ha YTEUKY
HEHUTPOHOB U3 PEaKTOpa.
2. O0OpatHbIe CBS3U B SA€PHOM peaKTope
3. SnepHsbiit u ioTHOCTHOU TOP.
4. MomHocTHOHM 3P dekT u ko3ppuiment peaktuBHocTd (MOP 1 MKP)
5. bapomerpuueckuii u napoBoit 3pexTsl 1 Ko3PPULIUEHTH! pEaKTUBHOCTH.
6. CamoperyiaupoBaHuE sJIEpHbIX peakTopoB. TpeOoBaHMs siepHONW O€30IMAaCHOCTH K 3HAKy U
BennurHaM (cootHouenuo) TOP u MOP, TKP u MKP.
7. O PexTrl peakTUBHOCTH B MPOLIECCE CHUKEHUSI MOLTHOCTU U PacXOJJaKUBAHUHU SJIEPHOTO PEAKTOPA.
8. 3amac peakTuBHOCTH. CHUCTEMA KOMIIEHCAIMH 3aI1aca PEaKTUBHOCTH.
9. H3MeHeHHME HM30TONMHOTO COCTaBa TOIUIMBHOM 3arpy3ku akTUBHOW 30HBI B Ipoliecce padoThl
SJIEPHOTO PEAKTOpA.
10. Kammanus tormuBa. Kamnanus peakropa. Beiropanue Tomimsa.
11. I'myOuHa BbITOpaHUs TOTIMBA KaK KOJTMYECTBEHHAs! XapaKTePUCTUKA.
12. Bocripou3BOACTBO sA€pHOr0 TOIUIMBA. [IepBUUHOE U BTOPUUYHOE AIEPHOE TOILUIMBO.
13. Koaddumuent BocnponsBoacta (KB) u ero nsmenenue B xo/1e KaMnaHuw.

Ilkana oueHnBaHus 00y4arolerocst Ha onpoce
Ha ompoc mpesaraiorcss 4eTblpe BONpOCa Ha YCMOTpPEHME IpernojaBaTens. Bpems oTBera Ha
Bonpoc 1-1,5 munytel. Kpurepun oneHku (MakcuMmanbHOe KoiaudyecTBo OamioB — 20 OamioB):
CTonMMOCTh OTBETA Ha KAl BOMPOC cocTaBisgeT 5 6amioB. 20 0auioB — mpu OTBETE Ha 4 BOMPOCA;
15 GamnoB — nipu oTBeTe Ha 3 Bompoca; 10 6amnoB — mpu OTBETE HA 2 BOIpoca; S 0auIoB — MPU OTBETE



Ha 1 Bompoc; 0 OGa/utoB — TpW OTCYTCTBUM OTBETa Ha BCE BOMPOCHL. HemoyiHbIE W YacCTHYHO
oIOOYHBIE OTBETHI HA BOIPOC MOTYT OBITH OLIEHEHHI B 3 Oaia.

OueHo4YHbIE CpeCTBA AJIA POMEKYTOUYHOM aTTecTallun
Bomnpocekl k 3xk3aMeny

1. IToHATHS: CIEKTP HEUTPOHOB, INIOTHOCTh HEUTPOHOB, IIJIOTHOCTH [TOTOKA HEUTPOHOB, IIJIOTHOCTH TOKA
HEUTPOHOB (TOK HEUTPOHOB). DiroeHc. CKOPOCTh peakluy JaHHOTO BUAA. [[IOTHOCTD peakuu 1aHHOTO
BUJA (INIOTHOCTb 3aMEJIEHUs, IE€ICHU U T.I1.) HBUTPOHOB. MUKpO- U MaKpPOCKOCKOIIMUYECKOE CEUSHHUS.
3akoH 1/v U1 MUKpOCeUeHUH U ero Kilaccuueckoe TojakoBaHue. /inHa cBoO0AHOro npodera HEUTPOHOB.
Bospact nelitponos, nnuHa quddy3uu u anmuHa murpanud. [hiomans murpamuu. Jlerarus. Cnabo- u
CHWJIBHOIIOTJIONIAOI1asi HEUTPOHBI Cpeia.
2. SlnepHast SHEpPreTHKa: COBPEMEHHOE COCTOSIHUE U TeHCHIMHU pa3BUTHA. [IpoGneMsl saepHoi
sHepreTuku. ColpbeBble (BOCIIPOU3BOASIIEE, IOPOIOBBIMHU, AEIMMbIE) HYKIUAbL. TOIUIMBHbIE WIH
Jeniuecs: HyKiauasl. Bo3MoKHbIE COCTaBIIAIOIINE aKTUBHOM 30HBI siiepHOro peakropa (AP).
Knaccudukanus AP no paznmunsiM napamerpam, kiaaccudpukamus AP MAI'ATD. Oxno-, 1ByX- U
TpexKoHTypHBIe ADC.

3. UeTbIpe MOKOJIEHUS SIIEPHBIX peakTopoB. TeHeHInN pa3BUTHUS B peakTopocTpoeHuu. HoBble
IIPOEKTHI SIIEPHBIX PEAKTOPOB.

4. YpaHOBBII U TOPUEBBIA TOITMBHBIN UK. HeHTpOHHO-(pHU3HUECKUE XapaKTEPUCTHKHN TOTUTUBHBIX U
CBIPBEBBIX HYKJIHIOB (2-4 HyKIHaa 110 BeIOOpY npenogaBatesst: U-233, U-235, U-238, Th-232, Pu-239,
Pu-240, Pu-241, Pu-242).

5. HeilitponHo-(u3nueckue CBOMCTBA MOTIoTUTENCH (2-3 HyKIHAa 10 BRIOOpY npenoaBatess: B-10,
Gd-157, Xe-135, Sm-149, Eu, Er).

6. TpeOoBaHus, peaAbsBIsEMbIE K 3aMEUIUTEINSAM, U HEHTPOHHO-(hHU3NYECKHe U IpyTHe CBOWCTBA
samemurenei (H20, D20, C, Be, BeO). /locTonHCTBa M HEIOCTATKH MPUMEHSICMBIX 3aMEIJTUTEIICH.
Heymnpyroe paccesiHue Ha sijpax cpezbl U €ero MOpOroBbIil XapakTep.

7. TpeboBaHusl, MpebsABIsSEMbIE K TEIUIOHOCUTENSAM, U HEUTPOHHO-(PU3UYECKHE U JpyTrue CBOMCTBa
TerioHocuTenei (2-3 TemnoHocuTens o BeiOopy npenogasatens: H20, D20, Na, K, Li, Pb+Bi, CO2,
Ar, He, N, Bo3ayx). ZlocTOMHCTBA M HENOCTATKU MPUMEHSAEMBIX TEINIOHOCUTEIIEH.

8. HeliTpoHHBIH IIUKJT B TETUIOBOM SIZIEPHOM peakTope. Bpems 3amemienus u Bpemst qudy3un
HeHUTpoHOB. Bpems xu3Hu nokosnenus. @uznyeckuit cmbica u 3HayeHue (g BBOP-1000) Muoxureneit
(bopMyIbl 4-X COMHOXKUTENEH. YTeuka HeUTPOHOB. BeposTHOCTh N30€XaTh YTEUKU IpU 3aMeIICHUN.
BepositTHOCTB M30€xkaTh yreuku npu quddys3un. bananc HeHTpoHOB. DPPeKTUBHBIN KO3 UIIEHT
Pa3MHOXKEHHUS HEUTPOHOB ISl 0ECKOHEYHOM M KOHEUHOM cpell. PeakTuBHOCTh. EqnHMIIBI H3MepeHns
pEaKTUBHOCTU. BiusiHue u3MeHeHus IMHENHBIX pa3MepOB TOMOT€HHOTI'O SiZIEpHOTO peakTopa Ha Kad. u
PEaKTUBHOCTD (KaUeCTBEHHOE OOBICHEHHE).

9. KoahpurmeHTsl hopMyibl 4eTHIpEX COMHOKUTENEH I TOMO- ¥ T€TEPOreHHOT0 SIIEPHOTO
peakTopa. PacueT roMoreHu3MpOBaHHBIX AIEPHBIX KOHIEHTPALUH B sSTUelike (rOMOTeHU3alMsl TUeHKN).
Kputepuii roMmoreHHOCTH (T€TepOreHHOCTH ). PaKkTOop MPOUTPHIIIA.

10. Koa¢dduimeHT ncnoabp30BaHus TEMIOBBIX HEUTPOHOB It TOMO- U reteporenHoro SIP. dakrop
IpOUTrphIiIa. BeposTHOCTh N30ekaTh pE30HAHCHOTO 3aXBaTa Ha ypaHe-238 [t TOMO- ¥ T€TePOreHHOT0
SAP. DddexkTuBHBIN 1 UCTUHHBIN PE30HAHCHBIN HHTErpai norjoueHus. dakTop caMo3KpaHUPOBAHHUS.
3aBucuMOCTH ¢ U O OT TMaMeTpa TOIUTMBHOM TaONETKH (THIA peaKTopa — TOMO-TETEpO).

11. dusnueckue 0COOEHHOCTU T'eTEPOTreHHBIX AEPHBIX PEaKTOPOB. BinsiHue cOOTHOIIEHUS
«3aMeJTUTEINb-TOIUINBOY (BOJO-YPaHOBOT0) COOTHOILICHHSI HA BHEITHUM U BHYTPEHHHH 0JI0K-32PPEeKTHI U
Ha 3¢ PexTUBHBINA KOIDPHUITUEHT pa3MHOKECHHS HEUTPOHOB B sA/IEpHOM peakTope. KonmuecTBeHHBIC
XapaKTePUCTUKHU OJI0K-2(PPEeKTOB.



12.  OOGmas metonuka pemeHus aud. ypaBHeHus Aud y3un 711 aKTUBHOUW 30HBI SIEPHOTO
peakTopa. Y cia0BHe KPUTUYHOCTH AJI1 TOMOTE€HHOTO T'0JIOT0 SIIEPHOIO PEAKTOPA KOHEUHBIX Pa3MEPOB.
MatepuanbHblii 1 TEOMETPUYECKUI TapaMETPhl U UX BEJIMYMHBI, UX COOTHOLIEHHE B PEAKTOPE.

13. Kpuruueckue pazMepbl TOMOT€HHBIX TOJIBIX PEAKTOPOB Pa3IMYHON F'€OMETPHUH, UX
reOMETPHUECKUE NTapaMeTpbl, paclipe/ielIeHUe JI0OTHOCTH T0TOKa HEWTPOHOB (IJ1acTHHA, chepa,
napajuieJIenumne ], HUIHHIIP).

14.  Kpuruyeckas macca U KpUTHUECKUI 00beM. MUHUMaIbHBIA KpUTOOBEM TOMOI'€HHOI'O T'OJI0I0
peakTopa paznu4Hoi reomerpun. KosppuuneHnTs! HepaBHOMEPHOCTH HEUTPOHHOT'O MOTOKA AJIS
TOMOT€HHOT'0 T'0JIOT0 PEaKTOpa KOHEUHBIX PA3MEPOB PA3IMYHOM reoMeTpuu (IU1acTUHa, cdepa,
napajuieJenumne]], UIAHIP).

15.  ®ysxnum orpakateins. DKBUBAICHTHBIN peakTop. DddexTuBHas 1o6aBka oTpaskaTens.
ToHKMIt U TONCTBIN OTpaXkaTeb, 0ECKOHEUHO TOJICTBIN OTpaXkaTellb.

16.  T'oMmoreHHsbIil peakTop ¢ OTpa)kaTeyeM B OJHOTPYIIIOBOM NPHOIMKEHUH. MeToauka
IIOJIyYEHUS YCIOBUSI KPUTUYHOCTH.

17.  T'oMoreHHbIl peakTop ¢ OTpa)kaTeleM B JBYXI'PYIIIOBOM MpUOIMKeHUH. MeTtoanka
MOJIy4YEeHHUs YCIOBUS KPUTUYHOCTHU. PacripesienieHue TeroBbIX HEUTPOHOB B OTpaxaree.

18.  IlonsTHE «OOIBIIOTO» WK «MaJIOro» SIP ¢ ToukM 3peHHs pa3MepOB U BEJIMYMHbI YTEUKU
HEHUTPOHOB U3 AKTUBHOW 30HBI AJIEPHOT0 PeaKTOpa (KayeCTBEHHOE OOBSICHEHHE).

19.  KosddumueHTs HEpaBHOMEPHOCTH TOJISI YHEPTOBBIACICHHS B SIACPHOM PEAKTOPE U CIIOCOOBI
uX yMmeHblieHus. Pusndeckoe npoduarpoBaHue.

20.  Meroa MHorux rpynn. Beibop uncna rpymni. [loaroroBka rpynmnoBbIX KOHCTAHT.
MHororpynnoBoe ypaBHEHUE JJisl IFIOTHOCTH TOTOKA HEUTPOHOB, CMBICI €70 CJIaraéMbIX U METOUKA
pemienus. HopMupoBKka KOHCTAaHT Ha y/I€IbHYIO TEIJIOBYIO MOIIHOCTh PEaKTOpa.

21.  Meroa MHOruX rpynn. OyHKIUS EHHOCTH HEUTPOHOB. MHOTOTpYyIIIOBOE YpaBHEHHE ISl
LIEHHOCTH, CMBICJI €T0 CJaraéMbIX U METO/AMKA PELICHHUS.

22.  Merox mHOTHEX Tpyni. Beibop uncna rpymm. OcoOeHHOCTH MOATOTOBKH MHOTOTPYIIITOBBIX
KOHCTaHT. CBepTKAa MHOTOTPYIIOBBIX KOHCTAHT I MAJIOIPYNIOBBIX PUOIMKEHUH.

23.  Meroauka noay4eHus: KpUTYpaBHEHUS PEaKTOpa.

24.  T'oMO- U reTeporeHHbIN peakTopbl U UX HEUTPOHHO-(pU3NUecKue ocodeHHocTu. Kpurepuit
TOMOTE€HHOCTH (reTeporeHHocTH). D¢ ekt rereporenHocT. Knaccugukanus pemerok. OCHOBHbIE
noustust meroaa BIIC. CooTHoieHust Mexy BepOSITHOCTAMU. [IpocThie U Cl10KHBIE BEPOATHOCTH.
OcHoBHbIE PUOIMKEHUS U JONYLIeHUs. DIeMeHTapHas sueiika Burnepa-3eiina. Y cinoBus 3epKajbHOTO U
1 Py3MOHHOTO OTpakeHus Ha rpaHunax sueiiku. [Ipubnmxenne benna. Koagduunents! "3arenenns"”
pemerku. @opmyina 3ayapa.

25.  TemmeparypHsie 3 ekt B peakTope. 3aBUCHMOCTH OT TEMIIEpaTyphl ITapaMeTpoB B
¢bopmyie 4-x COMHOXKUTENEH.
26.  Beiropanue u BOCIPOHM3BOJICTBO sJ€pHOI0 TOIUIMBA. [ 1yOnHa Beiropanus. 3MeHnenue

M30TOMHOI'0 COCTaBa TOIJIMBA B aKTUBHOM 30HE peaKkTopa MpH ero padboTe. Y paBHEHUE BHITOPAHUS U
BOCIPOU3BO/ICTBA SIIEPHOIO TOIIMBA (YpaBHEHMsI U30TOMHONW KMHETHKH). OTpaBJieHNe U IINIAKOBaHUE,
rpynnsl nu1akoB. [leperpysku tomusa. Kamnanus Tonnusa. Kamnanus peakropa. Y paHOBBIN U
TOPUEBBIN TOIJIMBHBIN LIUKIL.

27. PeaktuHocTh. D¢ ekt peaktuBHOCTH. TOP 1 TKP no 3amennuTento u TOMIUBY, TOPAIKU
nx Benu4rH. Buasl kpuBsix TOP peakTopoB, MX JOCTOMHCTBA U HETOCTATKHU. 3aac peakKTUBHOCTH.
CucTtema KOMIIEHCAIMY 3a1aca PEaKTUBHOCTH B peakTOpax pa3INuHbIX TUNIOB. TpeboBaHus saepHON
6e3onacHoctu. TemnepaTypa MOBTOPHOM KPUTHYHOCTH.

28.  Dddext Hormrepa. MOMHOCTHOW U TeMIiepaTypHbIi () (HEKThl peaKTHBHOCTH, MX TPOSIBIICHHUE
1 BenuuuHbl. bapoMmerpuueckuii u napoBoil 3pPeKxT peakTUBHOCTH, UX MPOSIBICHNE U BEJIUYUHBI.
OOpatHbIe CBA3U U CaMOPETYJINPOBAHUE SIEPHBIX PEakTOpoB. TpedoBaHuUs siIepHOI O€30MaCHOCTH.



29.  OrpaBnenue siiepHOro peakTopa kceHoHoM-135. TIporeccel 06pa3oBanus U yOBIITH KCEHOHA.
[TonHast cuctema nud. ypaBHEHUH OTpaBICHUs KCEHOHOM JJIi MOHOHEPTeTUYECKUX HEUTPOHOB U €€
pemieHus. CBsi3b OTpaBIEHUS ¢ PEAKTUBHOCTBIO. CTallMOHAPHOE U HECTALIMOHAPHOE OTPABIICHUE
KCEHOHOM. 3aBHCHUMOCTh CTallUOHAPHOTO OTPABJICHUS KCEHOHOM OT BEJIMYHMHBI IIJIOTHOCTH MOTOKA
HEHUTPOHOB, MOIIIHOCTH U o0oramieHus TormBa. DPQPEKTUBHBIN epUOI ToJdypacaia KCeHOHA U
npometus. DakTopsl, onpenenstone riryouny oaHon ssmbl. OniepaTuBHOE BpeMs U BpeMst
BBIHY)KJICHHOH CTOSIHKH. KCeHOHOBBIE KOJIeOaHMs.

30. [[lnakoBanue sipepHoro peakropa. ['pynmsl mmakoB. OTpaBienue camapuem-149. [Ipoueccer
oOpa3zoBanus 1 yobuiu camapus. [lonnas cucrema nud. ypaBHEHH OTpaBlIeHUsI caMapueM st
MOHOSHEPTreTUUYECKUX HEUTPOHOB U €€ pelieHus. CBsI3b OTpaBJIEHUsI C PEaKTUBHOCTHI0. CTallnoOHapHOE U
HECTallMOHAPHOE OTPaBJIEHNE caMapueM. 3aBUCUMOCTb CTallHOHAPHOT'O OTPABJICHUSI CaMapueM OT
BEJIMYUHBI INIOTHOCTH MOTOKA HEUTPOHOB, MOIITHOCTH M SHEPTrOBBIPAOOTKU peakTopa U 00oraieHus
toruiuBa. [IpomeTueBslii mpoBain. «CaMapueBasi CMEPTh» peakTopa.

31.  CxonctBa M OTVIMYMS B OTPABJICHUH PEAKTOpa KCEHOHOM U camapueM. CorocTaBieHne
IIPOLIECCOB OTPABJIEHUS SAEPHOIO peakTopa KCEHOHOM U CaMapUeEM B Cllydae IIPOU3BOJIBHOIO PEKHUMA
paboThI (MPOU3BOIBHOIO U3MEHEHHUSI MOIITHOCTU PEAKTOPA M0 33JaHUIO MPENO1aBaATENs).

32.  HeiirponHo-¢u3ndyeckne 0coOOEHHOCTH BOAO-BOJSHBIX SHEPreTUUECKUX PEAaKTOPOB (C BOJOH
oA nasienuem — BBOP).

33.  HeiirponHo-¢pu3ndyeckne 0COOCHHOCTH KHITALINX KOPITYCHBIX BOIO-BOJSHBIX peakTopoB (BK,
PWR).

34.  HeiirpoHHo-(u3ndyeckrne 0cOOEHHOCTH KUIALIMX KaHAJIbHBIX BOAO-TPA(QUTOBBIX PEAKTOPOB
(PBMK).

35.  HeiirponHo-dusndeckue ocoOeHHOCTH Tskea0BoIHbIX peakTopoB (CANDU).

36.  HeiirponHo-(u3ndyeckne 0coOOEHHOCTH BHICOKOTEMIIEPATYPHBIX Ia30rpa)uTOBBIX PEAKTOPOB
(BTTP).

37. Hetitponno-dusnueckre 0coOOEHHOCTH peakToOpoB Ha ObICTphIX HelTpoHax (BH).
38.  MOX-tommmBo. OcobenHocTH dKciuryaranuu IOP Ha MOX-tomuse.

IIIxaja oneHNBAHUA 00y4YaIOIIerocst HA IK3aMeHe

Ounenka Bbanbl
YpoBeHb 0CBOEHMSI MaTepHUaJia (craHzapt | peliTHHrOBOM
Has) OLICHKH

Teopetnueckoe coaepkaHue TUCIHUILUIMHBI OCBOEHO IMOJHOCTBIO, 0e3 | OTIu4HO 36-40
po0OeIIOB, HEOOXOIMMEBIC MTPAKTHICCKUE HABBIKA PAOOTHI C MaTEPHAIIOM
MOJTHOCTBIO c(hOpMHUPOBAHBI. OOy4armuiicss ~ MCYEpIbIBAIOIIE,
MOCIIEI0BATENbHO, YETKO U JIOTMUECKH CTPOMHO H3/IaraeT MaTepual,
yMeeT TECHO  YBs3bIBaTh TEOPUIO C  MPAKTUKOH,  BJaaeeT
Pa3HOCTOPOHHUMH HaBBIKAMH M TIPUEMaMH BBITIOJHEHUS MPAKTUICCKIX
3a/a4, TPUYEM HE 3aTPyTHSAETCS C OTBETOM TIPH BHJIOU3MEHECHUU
3aJaHuH.

Teopernueckoe cojepKaHUE JIUCHUIUIMHBI OCBOEHO IPAKTHYECKH | XOpOIIo 31-35
HOJHOCTBbIO, OOydYaroluiics TIpaMOTHO M IO CYILECTBY H3JIaraeT
MaTepuain, HE JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH, IpPaBHIBHO
IPUMEHSET TEOPETHUUECKUE IOJOKEHUS IPU PEIICHUH NPAKTHUYECKUX
BOITPOCOB U 3ajJay, BJIaJ€CT HGO6XO}II/IMBIMI/I HaBbIKaMU W IIpUEMaMU HUX
BBITIOJTHECHMUA.




Teopernueckoe  coaepkaHUE€  JUCHUIUIMHBI ~ OCBOEHO  YAacTH4YHO, | YIOBJIETB 24-30
00yJaromuicss UMeeT 3HaHUS TOJILKO OCHOBHOT'O MaTepuaia, JOMYCKaeT | OPUTEIHHO
HETOYHOCTH, HEJOCTaTOYHO IPaBHJIbHBIC (HOPMYIUPOBKH, HAPYLICHUS
JOTUYECKOW MOCIIE0BATENBHOCTH B U3JI0KEHHH MaTepuasa, HO MpoOeIbl
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE NpPaKTHYECKUE
HaBBIKA PaOOTHI ¢ OCBOCHHBIM MAaTEPHUAIOM B OCHOBHOM C(HOPMHUPOBAHHI,
OJHAKO OOyYaloUIMHCS HCHBITHIBACT 3aTPYJHEHUS IIPU PEIICHUU
NPaKTHYECKHX 3a/1a4.

Teopernueckoe  coaepx’aHWe  JUCHUIUIMHBI ~ OCBOEHO  YacTHYHO, He 0-23
oOyJarouuiicss  JOMYCKaeT CYHIECTBEHHbIE OIIMOKM, HE BHUIUT | YJIOBJIETBO
B3aMMOCBS3M TEOPHUH C MPAKTUKOW, HEOOXOJUMbIE MPAKTUUYECKHE | PUTEIBHO
HaBbIKUM PabOThl HE cPOPMHUPOBAHBI, OOJBUIMHCTBO MPEAYCMOTPEHHBIX
pabodyeil mporpaMMoi JUCHUIUIMHBI YYEOHBIX 3a/laHUi HE BBITIOJIHEHO.
HeoOxomuMa  fgomonHMTENbHAs  caMOCTOsATENbHAs — pabora  Hax
MaTepHuaioM Kypca.

bauibl ”TOroBoi pEMTUHIOBOM OLEHKH O AUCUUILINHE «DPU3UKA AAEPHBIX PEAKTOPOBY:

Bbanabl
(utoroBoit OcBoenne
. . . TpeGoBanus Kk 3HAHUAM
PEUTHHIOBON | KOMMeTeHImii
OLIEHKH)
100-85 [IponBunyThiii | OTBETBI Ha TIOCTABJIEHHBIE BOIPOCHl IMOJHBIE, YETKUE U
YpOBEHBb pa3BepHyThle. PemieHus 3agad JIOTHYHBI, JIOKa3aTelbHBI U
JEMOHCTPUPYIOT aHAJUTHYECKHE M TBOPYECKUE CIOCOOHOCTH
CTYZCHTA.
84-70 Cpennuit JlatoTcs osHBIE OTBETHI Ha MOCTaBJIEHHbIE BOMpPOCHl. [lokazaHo
YPOBEHb YMEHUE BBLACTATh NPUYMHHO-CIEICTBEHHbIE CBs3U. llpum
pemieHnH  3ajad  JONMYIIEHBl  HEe3HAuMTeNbHBIE  OMIMOKH,
UCTIpABJICHHBIE C  TIOMOIIBIO  «HABOJSIIUX»  BOIPOCOB
npernojiaBaTers.
69-60 basosbiit OTBeTel Ha BONPOCH W PEIICHUS IIOCTABJIECHHBIX 3anady
YPOBEHb HEIOCTaTOYHO TOJHBIE. JlormKka W TOCIeNOBaTENbHOCTh B
pelIeHNH 3aad WMEIOT HapylIeHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

CTy,Z[CHT, HOJ'IyLII/IBH_II/Iﬁ MeHee 60% OT MakCHMaJIbHOIO Oaiia 3a pa3acit JUCHUIUIMHBI HJIN
IMPOMECIKYTOYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 I[&HHOﬁ JHUCIHUITIIINHEC.

YueOHO-MeTOAMYECKOe M HMHPOPMALMOHHOE olOecrmeyeHHe  y4eOHOM
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Capanpnep, M. A. YBakua. — Mocksa : HUAAY MU®DU, [6. r.]. — Yacts 2 : Teopus Bo3MyIIeHUH U
MEJIEHHBIE HECTallMOHAPHbIE IIPOLIECCHI — 2013. — 152 c.
https://e.lanbook.com/reader/book/75779/#4
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4, Kazanckuii, 0. A. Kunetuka smepHbsix peakTtopoB. KoaddumueHTs peakTHBHOCTH.
Brenenue B nuaamuky : yueobnoe mocooue / F0. A. Kazanckuii, 5. B. Cnekennuc. — Mocksa :HUAY
MU®DU, 2012. — 300 c. https://e.lanbook.com/reader/book/75770/#2

5. MonenupoBanue (U3MUECKHUX IMPOLECCOB B SANEPHBIX peaKkTopax: JabopaTopHbII
NPaKTUKYM : yaeOHoe nmocobue / A. I'. Haiimymmn, FO. b. Ueptkos, M. H. Aaukun, U. U. Jlebenes. —
Tomck : TITY, 2015. — 111 c. https://e.lanbook.com/reader/book/82839/#3

6. VBakuH, M. A. JlaboparopHblii npakTukyMm "®uznueckas Teopus IICPHBIX PEaKTOPOB :
yuebHoe nmocobue / M. A. YBakun, B. W. CaBannep. — Mocksa : HUIY MU®U, 2013. — 56 c.
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MarepuajbHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMITUHBI

JIeKuUMOHHBIE M MPAKTHYECKHE 3aHITUS MPOBOIATCA B y4eOHOH aymuTopuu, 00OpYyHZOBaHHOM
BUJICONIPOEKTOPOM, IKPAHOM, TIEPCOHATBHBIM KOMIIBIOTEPOM U IUHAMUKAMH.

Jns caMoCTOATENIbHONH PadOThl OOYYArONIMXCSl UMEIOTCS CIIeHUaTM3UpPOBAaHHbBIC TTOMELICHUS,
O6OPYZIOBaHHI)I€ NNEpCOHAJIbHBIMU KOMIIBIOTCpaAMU C BBIXOJOM B HHTepHeT U C OOCTYIIOM K
AJIEKTPOHHO-OMOIMOTEYHON CUCTEME, DIIEKTPOHHONH OMOIMOTEKE M 3JICKTPOHHOW MH(OPMALMOHHO-
o0pa3oBaTeNbHON cpejie By3a, a TAKXKE K IPYTUM OUOIMOTEYHBIM (DOHIAM.

Y4eOHO-MeTOoAMYeCKHEe PEKOMEHIAIUU 1JIS CTY/ICHTOB

1. Yka3zaHus 1715 NpocCiylinBaHus JEKIUN

[Tepen HayamoM 3aHATHH BHHUMATEIBHO O3HAKOMHUTBCS C YYEOHBIM IUTAHOM MPOBEICHUS
JIEKIUA ¥ CIIUCKOM PEKOMEHI0BAHHOMU JINTEPATyPHI.

ITepen mocemieHUEM OYEPEIHON JICKIIMH OCBEKHUTh B TaMSATH OCHOBHBIC KOHIICIIIUU
NPOMICHHOTO paHee MaTepuana. [loArOTOBUTH MPH HEOOXOJMMOCTH BOIPOCHI MpernoaaBareno. He
HaJ0 OIacaThCsl, YTO BOIPOCHI MOT'YT OBITh MPOCTHIMHU.

Ha nexunum OCHOBHOE BHUMaHHE CIEAyeT YAENATh He (opMmynaM M MaTeMaTUYeCKUM
BBIKJIAJIKaM, a COJIEPYKAHUIO M3YIaeMbIX BOIIPOCOB, ONPEICIICHUSM M TOCTAHOBKAM 3a/1a4.

B mporecce wu3yudeHHMs JICKIMOHHOTO Kypca HEOOXOAMMO 10 BO3MOKHOCTH YacTO
BO3BpAIAThCA K OCHOBHBIM MOHSATHSM W METOJaM peEIlleHHs 3a1ad (371eCh BO3MOXKEH BBIOOPOUHBII
KOHTPOJIb 3HAHUH CTYICHTOB).

XenarenbHO WCMOIB30BaTh KOHCMEKTHI JICKIMHA, B KOTOPBIX HCIIONB3YETCS TMPUHSTAS
npernoaBaTeseM CHcTeMa 0003HAYCHHIA.

Jlns  Oosee mOAPOOHOTO HW3yYEHHS Kypca cieayeT pabotaTh ¢ PEKOMEHIOBAaHHBIMH
JIUTEPATYPHBIMH UCTOYHUKAMU U BHOBB ITOABJIAIOMIUMUCS UCTOYHUKaAMU.

2. Yka3zaHus I y9acTHsI B IPAKTUYECKUX 3AHITHIX

Hepe;l MOCCHICHUEM TIPAKTHYCCKOTO 3aHATUA YIACHUTH TEMY H CaMOCTOATCIBbHO H3YYHUTH
CBSI3aHHBIE C HEM MTOHATUA U MCTOABI pCIICHUS 3a/1a4.

ITepen perieHneM 3a1ad akKTHBHO y4acTBOBaTh B OOCY)KICHUHU C TPEMOaBaTeeM OCHOBHBIX
MOHATHH, CBA3aHHBIX C TEMOM MPAKTHYECKOTO 3aHSTHS.

B mporecce pemieHns 3amad  BECTH JMCKYCCHIO C MPENOJaBaTelieM O MPaBHILHOCTH
MPUMEHEHHSI METOJIOB UX PEIICHHS.


https://ibooks.ru/bookshelf/27658/reading
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IIo BO3MOXHOCTM CaMOCTOATENBHO JOBOAUTH pEUIEHHWE MpeularaéMblXx 3agad 10
OKOHYATEJIbHOTO UTOra.

B KOHIIE MPaKTHYECKOTO 3aHATHS MPH HEOOXOAMMOCTH BBIACHUTH Y IPENOJIaBaTeNsl HESICHBIC
BOIIPOCBHI.

OcHOBHBIE pe3y/bTaThI BHIIIOJIHEHUS PA0OTHI HEOOXOAMMO pacIieyarars.

3. Yka3aHus Ui BBIIIOJIHEHHS CAMOCTOSATENILHOM paboThI

[Tomyunts y mpenonaBaTens 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOM JmTeparypbl. M3ydyeHue
TEOPETUYECKHX BOINPOCOB CIEAYyeT MPOBOIUTH 10 BO3MOXHOCTH CaMOCTOSTENIBHO, HO IIpH
3aTpyAHEHUSIX 00palaThCs K NPernoJaBaTento.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BeIMONHEHNHM (POHTATIBHBIX 33JaHUN 1O YCMOTPEHHUIO MpenojaBareis paboTa MOXKeT
OBITH OlLleHeHa 0e3 MUChMEHHOTO OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL, IPH YCIOBUH
AKTUBHOM CaMOCTOSITEILHOM pabOTHI.

IToaroToBUTH OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

MeTonnquKne PEKOMEHIANUNA NI nperm):[aBaTeJIeﬁ

1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha mnepBoif BBOAHOW NeKuMU clenath OOMIM 0030p cColep’kaHus Kypca U OTMETHTh HOBBIE
METOABbl M NOAXOAbl K PEUICHUIO 3a/]ad, pacCcMaTpUBAaEMbIX B Kypce, JOBECTH JO CTYJIEHTOB
TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATHUAM HEOOXOAMMO MpOAyMaTh IUIaH €ro MpOBEACHMUS,
COJICP)KAHUE BCTYNHTEIBHOM, OCHOBHOW M 3aK/IFOYUTEIBbHOW 4YacTH JIEKUWHA, O3HAKOMHUTHCS C
HOBUHKaMHU Y4eOHOM U METOAMYECKOMN JIMTEpaTyphl, MyOIUKAUSIMU IEPUOINYECKON NIeUaTu 10 TeMe
JIEKIIMOHHOTO 3aHATHS. Y TOUHUTH IUIAH MPOBEJICHUS MPAKTUYECKOI0 3aHATUS 110 TeMe Jekuuu. [lepen
U3JI0KEHHUEM TEKYILEro JIEKLIMOHHOTO0 MaTepualia HalOMHUTh 00 OCHOBHBIX UTOIax, JOCTUTHYTBIX Ha
npeapiaymux jgekuusax. C 3TOH 1enblo 3aJaThb HECKOJIBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xone NeKIMOHHOTO 3aHATHUS TPENojaaBaTeib J0JDKEH Ha3BaTh TEMY, YUEOHbBIE BOIIPOCHI,
O3HAKOMWTh CTYJEHTOB C IEPEYHEM OCHOBHOM M JOIOJHUTEIBHON JIMTEPATYPhl MO TEME 3AHSITHS.
PackpeiBas copepxaHue y4eOHBIX BONPOCOB, AKIIEHTUPOBATh BHMUMAHME CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, SIBICHUAX U Ipolieccax, OCOOEHHOCTAX HX NpOoTeKaHus. PackpeiBaTh CYIIHOCTh U
CoJIep’KaHuE Pa3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX MOIX0JI0B K OOBSICHEHUIO TEX WJIM UHBIX SBJICHUH U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3MIIUIO MO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. IIpuBomuTe mpumepsl. 3amaBaTh IO XOAY H3JOKEHUS JIEKIMOHHOTO MaTepuaa
pUTOpPHUYECKHE BOIPOCHI M CaMOMY JlaBaTb Ha HHUX OTBET. OJTO CIOCOOCTBYET aKTHUBU3ALMH
MBICIIUTEJIBHON JEATENBHOCTH CTYIECHTOB, NOBBIIMICHHI0 MX BHHMAaHUS M HMHTEpeca K MaTepHaly
JeKuuu, ee cojepxkaHuto. llpernomaBarens [OMDKEH pPYKOBOAUTH pabOTOM  CTYIEHTOB 11O
KOHCIEKTUPOBAHUIO JIEKIIMOHHOIO MaTepuana, MOJYepKUBaTh HEOOXOJMMOCTh OTpPaXXEHHUs B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMoll TeMbl, 0CO00 BbIIENsAsA, KaTeropuaibHbli anmnapar. B
3aKJIIOYUTEIBHON YacTH JIEKUMU HeoOXoauMo c(hopMyaHpoBaTh OOILIME BBIBOABI 10 TEME,
PacKpBIBAIOIIUE COJIEpP’KaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUH. OOBSBUTH IJIaH OYEPEIHOTO
IIPAKTUYECKOr0 3aHATHS, 1aTh KPATKUE PEKOMEHIALUU 10 IOATOTOBKE CTYJIEHTOB K IPAKTUYECKOMY
3aHATHI0. OnpenenuTh MECTO M BpeMs KOHCYJIbTAlMM CTYACHTaM, I10XKEJIABIIMM BBICTYIIUTh C
JOKJIaaMH B pepeparamu.



Ha mocnenneit nekmuu yaenuTh BpeMs it o03opa HaumOosnee BaKHBIX IOJIOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus AJs IPOBEACHUS MPAKTUICCKUX 3aHITHIA

Yerko 0003HaYUTh TEMY MPAKTUYECKOTO 3aHATHS

OOcyauTh OCHOBHBIE TIOHATHS, CB3aHHBIC C TEMOU MPAKTUICCKOTO 3aHITHSI.

B mpouecce pemienus 3agad BECTH JUCKYCCHIO CO CTYACHTaMU O IMPABHJIBHOCTH IMPUMEHEHUS
TEOPETUUYECKUX 3HAHUU.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B KoHIIe TpaKTHUUECKOTo 3aHATHUS 331aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3aHus 110 KOHTPOJIIO CAMOCTOSITETbHON PabOThI CTYICHTOB

[Io ycmoTpeHuio mpemomaBarens 3aJaHUE Ha CaMOCTOATENBHYIO pPabOTy MOXeT OBbITh
WHIUBUIYTBHBIM WA (PPOHTATHHBIM.

[Tpu wcronp30BaHUK MHIUBUIYATBHBIX 3aJaHUA TPeOOBATh OT CTYyJIEHTA MHUCHMECHHBIA OTYET O
MIPOJIeJIaHHO padoTe.

[Ipn nmpuMeHeHUN (PPOHTAIBHBIX 33/laHUN BECTH KOJIJICKTUBHBIE OOCYXKIEHUS CO CTYACHTaMU
OCHOBHBIX TEOPETHUECKUX TMOTOKECHHM.

C uenpl0 KOHTPOJS KAuecTBAa BBINOJHEHUS CAMOCTOSITENIBHONM paboThl  TpeOoBaTh

WHIVBUAYAIBHBIE OTYETHI (JOIMYCTHMO BMECTO MHUCHMEHHOTO OTYeTa NMPHUMEHSATH WHIUBUIyaTbHBIC
KOHTPOJIbHBIE BOITPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yueOHBIM
IJJAHOM OCHOBHOM 00pa30BaTENbHOM IMporpamMMsbl 1o crnenuaibHocTH 14.05.02 ATOMHBIE CTaHIIUU:
MIPOEKTUPOBAHUE, IKCIUTyaTalUsl U UHKUHUPUHT
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